Plus: 


e Poker Machine 


e Turbo Timer for Cars 
e Three Radio Microphones 


a 


BASIC Stamps are small computers that run PBASIC programs, and communicate with 
other electronic devices. Their simple language and easy interfacing make BASIC Stamps ideal 
for many applications, for the hobbyist and for education. 


‘The Stamp | and Stamp 2 are 14- and 24-pin modules, with the circuitry packed onto a small module. These modular BASIC Stamps have corresponding carrier 
boards for easy interfacing to PCs, power supply and prototyping. BASIC Stamps connect to your computers parallel or serial port for programming. After 
being programmed they can be connected directly to buttons, LEDS and other TTL-level devices, and with extra components, to non-TTL devices such as relays 


BASIC Stamp | Revision E 

© Runs PBASIC programs with 8 I/O lines 

# 256 bytes EEPROM (program and data) 

© 80 instructions maximum program length 

© Parallel PC interface 

© Insert into a carrier board (K 1402), connect 
with a cable and program using any IBM PC 
running DOS 

* 9V DC power required 

© Size: | 3/8" x 3/4” x 1/8" (LWH) 

K 1401 


BASIC Stamp | Carrier board $39 


1402 


BASIC Stamp | Revision D 
Same features as Rev E, but is a complete PC board 


with prototype area and 9V DC battery clip. 
sith preva yi. $79 


BASIC Stamp 2 

© Features 16 W/O lines 

© 2048 bytes EEPROM (program and data) 

© 500 instructions maximum program length 

# Insert into a carrier board (K 1404), connect 
witha cle and program using any IBM PC 
running : i 

S in-system programming. See the article 

: Skee Mane $ ® in Electronics Australia Nov 98 for an 

* 9V DC power require l 0 9 example of the benefits of using 

© Size: | 3/16" x 5/8" x 3/8" (LWH) MEW complex programmable logic devices! 


1404 Avaible through mai order, PowerHouse and selected stores Kit includes Synario Starter software 


BASIC Stamp 2 Carrier board $} Rev 2.0, MACHPRO software, cable, 
K 140 programming board, manual, two 
MACH4 devices and requires Win 95 


BASIC Stamp or NT and 5V power supply. 
Development kit f NEW a 


© Includes Stamps | and 2 manuals, cables for 
INTRODUCTORY 
$ 149 NEW LOW PRICE! $ Q 9 


Stamps | and 2 programming and software 
valle trough mal order, PowerHouse and selected stores 


to get you started 
* With certificate for 3 mths free technical support 
K 1405 
BASIC Stamp jumper connectors 
riage cia $995 | 
PHONE: 1300 366 644 (Local Call Charge) FAX: (02) 9395 1155 
MAIL: DICK SMITH ELECTRONICS, Direct Link Reply Paid 160, 
PO Box 321, North Ryde NSW 21 13 (vo Samp Required) 
Please add postage (up to Skg) to your order, as follows: 
© $4.00 Up To $50 © $7.50 $51 Up To $100 » $9.00 $101 Up To $500 © $11.00 over $500 
(quote available for airiroad freight or if over Skg) emait dse.directlink@bigpond com (enquiries only) 
“Major Credit Cards Accepted. - Gift Vouchers Available 


Programming and 
Customizing the Basic 
Stamp Computer 


A friendly introduction to building projects with 
BASIC stamps. With 10 complete projects 

and explanations. This book is a great start 

if you have no electronic 


or programming skills. $ 77° 


Available through mall order, PowerHouse and selected stores 


EXCLUSIVE TO DICK SMITH ELECTRONICS 
Available in all stores 


STOWE 


pees Vantis Mach 
4 Starter Kit 


Bring your creative ideas to life from your personal 
computer using Vantis programmable logic. 
This kit is designed as an entry-level introduction to 
programmable logic and desktop ` 


iba tata 4d ed bd ba hd 


PHONE FAX & 
MAIL ORDERS 


DIC MITH 
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PUBLISHER'S LETTER 


It is time to start 
employing more people 


Now that the Federal election is out of the 
way, maybe the Government can start seri- 
ously addressing Australia’s major problem: 
unemployment. We have gone too far down 
the road to “lean and mean” corporations, 
both government and private. It is time to 
reassess what all the huge job losses over the 
last ten years or so have meant for Austral- 
ians. For those who have lost their jobs it has 
generally meant a fringe existence, wondering if they will ever have a 
proper job again and a great loss of self-confidence. For the wider commu- 
nity, it has meant rising crime, drug abuse and suicides. And it has also led 
to a general lowering of service standards right across government and 
private enterprise. 

This has been typified by the recent debacles of Sydney's water parasite 
infestation, Victoria’s loss of gas supplies and Brisbane’s electricity black- 
outs. The fact is that in most government utilities and in many of the larger 
companies, there are just not enough people, particularly qualified people, 
to do the job. Maintenance is not being done and overall safety levels are 
dropping. Companies and government organisations simply cannot provide 
the service levels that used to be delivered. 

If you need convincing, just try phoning any large or medium sized 
company or government body. You will no doubt need to phone a 131 
number and then you will be placed in an interminable queue. “Your call is 
important to us, please hold and etc, etc”, is the drivel you have to put up 
with in between listening to some irritating music-on-hold, And then when 
you do finally get to talk toa human, you will often find that he/she hasn't 
a clue what you're talking about and there is no guarantee that your request/ 
report or whatever will be acted upon. 

These companies and organisations are clearly not attempting to provide 
proper levels of service and ultimately, they will suffer in the long term. So 
will their customers. 

The situation is now so bad that it is a real pleasure to phone a company 
or organisation and find that not only do they answer the phone quickly but 
a real person answers. If they are able to quickly help, then so much the 
better. Thankfully, in the electronics business, most companies still have 
real people answering the phones and some provide very good levels of 
service. You can only do that if you have adequate numbers of people who 
are trained to do their jobs. 

For the future, the Government must actively start encouraging compa- 
nies to employ more people. The Government likes to talk about how many 
jobs it has created over a period. That is nonsense; governments don’t create 
jobs, they destroy them. 

For their part, companies need to review their long-term strategy (if they 
have one). They need to realise once more that the only way to grow and 
make more profits is to invest heavily in their people and ultimately, to 
employ more people. 

And many Australians need to realise that profit is not a dirty word. If 
companies don’t make profits, they can’t afford to employ people. 


Leo Simpson 


Its not just a UPS but also 

a 300W power supply. The 

Ls 4; UPS is actually built into a 

PAA standard size power sup- 

ply and the batteries and 

front panel occupy a 5.25in drive bay. The UPS is 

rated at SOOVA. Apart from power failure, the UPS 

also protects against over voltage, under voltage, over- 

load & DC short circuit. The unit is available in two 

sizes - PS/2 or ATX. Optional software Provides for 
automatic shutdown, 

Cat. No. 8498 UPS/PS Int SOOVA/B00W 


Cat. No, 8588 UPS [PS ATK SONAR 
Cat. No. 8499 UPS / PS Intemal RUPS Sware 


Compact Keyboard 
When desk space is at a 
premium an 80 key key- 
board with full 101 key func- 
tionality will come in handy, 
It has dimensions of only 
297(W) x 152(L) x 30(D) mm. 
Cat, No, 8238 Compact 81 Key 
Infra Red Keyboard 
This infra red compact 
keyboard features 86 
keys with Win 95 104 key 
functionality. It features 
membrane keyswitch with 
tactile feedback, an effec- 
tive operating angle of 360 degrees over a distance of 
7 metres and low power consumption with high effi- 
ciency power management for long life operation. Two 
buttons at the upper left serve as clicking devices. The 
infra red receiver has a 6-pin PS/2 mouse connector 
and standard 5-pin keyboard connector. 
Cat. 8655 Keyboard IR Cordless 


PCMCIA Bar Code Wand 


The Bar Code Wand lets you 
use your handheld PC to collect 
bar code data directly into any 
Windows CE application. When 
you move the wand across a 
bar code, Windows CE pro- 
grams behave as though you 
typed the data in, eliminating the need for special pro- 
gramming, You can replace expensive, dedicated 
data collection terminals with your H/PC and perform 
an unlimited variety of computational tasks right at the 
point of data capture. 

Cat, 8672 PCMCIA Bar Code Wand 


$499 
$439 
$99 


$69 


$149 


$1015 


Phone: (02) 4389 8444 
Welcome 


FreeFax 1 800 625 777 


sales@mgram.com.au 
Dealer Enquiries AUStralia-Wide Express Courier (To 3kg) $10 


We welcome Bankcard Mastercard VISA Amex 
Unit 1, 14 Bon Mace Close, Berkeley Vale NSW 2261 


Web-Based Training from $9.95 per month* 


Tests a range of Modular cables 
including 10Base-T (Category 
3-5), as well as AT&T 258A, 
EIA/TIA and Token Ring. 
Includes a remote terminator. 

Cat. 11516 Enhanced Network Cable Tester $129. 

Year 2000 BIOS Card 

Even Pentium motherboards are 

not immune to the Year 2000 

bug! - so don't leave it ‘till it’s too [ae | 

late. The Year 2000 BIOS Card 

solves the problem of progression from 1999 to 2000 


Hard Drive Recovery Card 
= FORMAT, FDISK, 

VIRUS.. OPS! 

Recover data from 

your hard drive 

after FDISK, FOR- 

MAT or DELETE commands or even after virus 

attacks. Supports DOS, Windows 3.x, Windows 95, 

OS/2 and Windows NT. 

Cat. No. 3374 Hard Drive Recovery Card 

PCMCIA Card Drive for Desktop PC 

Ou high performance PCMCIA 

Card Drive provides two front- 

access sockets on a 3.5" front |4 

bay and supports one Type III PC 


$149 


. Card and one Type I or II PC 


Uninterruptable Power Supplies 
Whether you require a line inter- 
active or true on-line UPS, we 
have the right one for you. From 
entry level UPS's for stand 
alone PC's to intelligent micro- 
Processor controlled UPS's for 

professional high performance file server applications. 

Cat. No, 8645 


The Mouse Tablet 604 is an 

extraordinary input device that 

allows you to choose between 

an easy-to-use, high 

resolution, trackball-free - 

mouse or an absolutely precise stylus pen. Both point- 
ing devices are implemented with cutting-edge electro- 
magnetic technology, and have a resolution up to 
4064 LPI. The three-button stylus pen provides pin- 
point accuracy and writing, drawing & painting abilities. 
Bundled software includes NetProbe (a built-in Internet 
direct access utility), PenSurfer and PenGuard. 

Cat. 8676 Mouse Tablet 


online c 


\Vamtest Pty Ltd trading as MicroGram Computers ACN 003 062 100 


info@mgram.com.au 


card simultaneously. The drive 

‘Supports synchronous & asynchronous PC cards as 
well as all major operating systems. 
Cat.6121 PCMCIA Card Drive for Desktop PC 
PCMCIA Card Drive & FDD 
Replace your existing floppy drive with a combination 
FDD/PC Card Drive. It's a standard 1.44MB floppy 
drive and a Type Ill PCMCIA socket but is the same 
physical size as a floppy disk drive. 


$209 


Two products to keep your computer and your hard 
drive cool! Dissipate heat with dual exhaust fans 
attached to a plenum to exhaust hot air from inside the 
computer. Reduce the possibility of data loss due to 
your HD overheating with dual fans attached to a ven- 
tilated face plate. It will effectively dissipate heat from 
the HDD & significantly lower internal temperatures, 

Cat. No. 8564 $49 
Cat. No. 8420 $45 


Fax: (02) 4389 8388 


Web site: 
Wwww.mgram.com.au 


FreeFax 1 800 625 777 


SPECIAL FEATURE 


by ROSS TESTER 


Noticed any extra wording on the cover of SILICON CHIP 
lately? Go on, have a look - we'll wait for a few seconds... 


Good: you're back. Did you notice 
it? That blue writing right underneath 
the barcode, high up on the right hand 
side. 

“www.siliconchip.com.au” 

Ah, that wording! But what does it 
mean? And what does it mean to you, 
the SILICON CHIP reader? 


The World Wide Web 


The last figures we saw suggested 
that about 30% of Australian house- 
holds now had access to the Internet, 
or more specifically the World Wide 
Web (WWW). While that’s a pretty 
impressive statistic (we 
don’t believe it, by 
the wayl), it's 
sobering to 
look at it 


from the 
other di- 
rection — 
about 70 
percent of 
households 
DON'T have 
access. 

And while SILICON 
CHIP readers are pretty 
switched on, we thought a 
bit of explanation would be in 
order before we go on to describe 
what you will find on our web pages. 

Most people believe that the Internet 
is a very recent phenomenon. The truth 
is that the Internet has been around 
for at least three decades. 

Depending on which source you 
read and believe, the Internet was set 
up either by a group of academics to 
transfer information between universi- 
ties or by the US military as a form of 
“bullet proof” (or more likely atom bomb 
proof) means of transferring data. 


One of the beauties of the Internet is 
that no-one actually owns it. The com- 
puters which form the various gateways 
to the Internet are of course owned — 
but take out one of those computers 
and there will always be another, some- 
where else in the network, to take its 
place. 

Therefore controlling access to the 
Internet is somewhat difficult, if not im- 
possible, to achieve. This tends to ex- 
plain why you can find all sorts of things 
on the Internet which governments and 
other bodies around the world would 


rather not be there. 

You will note that so far we have 
talked about the “Internet” and not the 
World Wide Web. The reason for this is 
that the WWW is just a part (albeit a 
significant part) of the Internet. It is, if 
you like, the “window” (yes, the pun was 
intended) for the average person to look 
into the Internet and, more importantly, 
understand what is there. 

Without the WWW the Internet would 


be a mass of meaningless data to 
most people. The WWW puts a “graphi- 
cal” face on the Internet, allowing any- 
one to use it without having to know 
the language or protocols involved. 
Speaking of language, we now start 
getting into some of those acronyms 
so loved by computer people. 
Information on the WWW is pro- 
grammed in a language called 
HyperText Mark-Up Language, or 
HTML. The WWW transfers this infor- 
mation ina protocol, or standard, called 
HyperText Transfer Protocol - you 
guessed it, HTTP. 
When computer files are 
to be transferred be- 
tween web sites, 
the standard 
most often 
used is 


File Trans- 
fer Proto- 

col, or FTP. 
Now you know 
all that, let's look 
at the SILICON CHIP 
website name and 
see what makes it up. 
“www.siliconchip.com.au” 
is called the Universal Re- 
source Locator, or URL, for the 

SILICON CHIP web site. Actually 
that in itself is a bit of an abbrevia- 
tion: the full URL would be http:// 
www.siliconchip.com.au. 

As we said before, “http” identifies 
the format of the protocol used. The 
“www.siliconchip.com.au" partis called 
the domain, made up as follows: “www” 
is, of course, the world wide web and 
“siliconchip” is the name registered to 
identify SILICON CHIP ’s particular web 
site. The “com’ part refers to the type of 
organisation owning the web site — in 
this case a commercial organisation. 
You may also see identifiers such as 
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“edu” for educational institutions, “gov” 
for governments or government: depart- 
ments, “net” for internet service provid- 
ers, “org” for non-commercial organisa- 
tions such as charities, groups, etc (al- 
though many use “com”), and so on. 
Finally, the “au” identifies the web site 
as originating in Australia. A New Zea- 
land website would be followed by “NZ”, 
Japanese “JA” and so on. If there is no 
Country identifier, it usually means that 
the website has been registered in the 
USA. 


How do you access 
www.siliconchip.com.au? 


There are four things you're going to 
need. First and most important is a 
Computer. Somewhat surprising to many 
people is that the computer doesn't have 
to be the latest and greatest. If you've 
upgraded your computers at work and 
have a 486 sitting there gathering dust, 
you could press it into service. 

The second thing you're going to need 
is a modem, That's another acronym, 
standing for MODulator/DEModulator: 
its job is to convert the digital signals 
from your computer into analog signals 
which can be sent down a phone line. 

Phone line? Yes, your ordinary line is 
fine - just bung in a telephone line dou- 
ble adaptor into the wall socket and 
your modem and phone can operate on 
the one line. 

As far as the modem itself is con- 
cerned, here it is important to have the 
latest model possible, because for mo- 
dems, older equals slower. When you 
use the Web, you'll understand why it 
has been disparagingly referred to as 
the World Wide Wait. As a minimum, 
your modem should be rated at 33.6K; 
56K is better (and currently the fastest 
standard phone line modem available). 

The third thing you're going to needis 
an ISP account (that stands for Internet 
Service Provider). This is the company 
whose job it is to connect you to the 
internet and there are many such com- 
panies. There are the big boys such as 
Telstra Big Pond and Ozemail, and there 
are hundreds upon hundreds of very 
small ISPs, most of whom you have 
probably never heard. 

Which ISP do you go for? We hoped 
you wouldn't ask that! There are so 
many variables here, not the least of 
which is cost. 

With some ISPs you pay a flat rate 
each month for unlimited access — very 


i 
The home page has 


two parts: the table fac? 
FA iou 
any of the items in P =~] 
the left panel will || 

change the contents 7 


of contents panel at 
left, and the user- 
selectable panel at 
right. Clicking on 


of the right panel. 
You can also click 
on many of the 
right panel objects | 
to go deeper into 
the website, 


EES “Logging On" to 

> Suucon Cup's 
website is easy: 
type the URL 
(universal resource 
locator) www. 
siliconchip. com.au 
in the "address" box’ 
in your web 
browser. (There 
may be some 
default site already 
listed). Hit the enter’ 
key and next thing 
you see should be 
the web page 
belo» 
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SILICON CHIP is a magazine prima: 
electra husiasts, trades people and profession 
ponies, f. 

trical, computer and related fie. 


N CHIP is produced and printed 
[isis 


For example, 


clicking on any of 
the displayed 
magazine covers 
will open up the 
contents page of 
that issue, complete 
with pictures. You 
can even click on 
the cover pic to see 
it in larger format! 


VoLIL No.1; Ortober 
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Or clicking on the 
software download 
icon or wording will 
open up the 
downloads section 
where you can 
obtain any of the 
special software ever 
published for a 
SILICON CHIP project 
(as long as the 
software has not 
been retained by a 
contributor). 
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If you need to find 
out when a particular 


project, feature or 


You can open a 
certain category and 
then use your 
browser's "search" 
function to find any 
word - or you can 
even download a 
complete SILICON 
Cup index complete 
with its own search 


other article was 
published in SILICON 
Cur the index section 
is for you. Every 
article is listed by 
category, by date, by 
amasan Year -and any 
oject and the project which has 


ni appeared. Ifyou wihtopcbmeatak notes or errata have 
imply click on the project name and an order 
[his index also lists those issues currently stil those cross- 
notostat copiesof referenced. 
(y errata are also available. 


JE Heres a typical 
1 example: every 
project from the "Test 
and Measurement" 
Category since 
SILICON Cri started 
publishing. 
(uk sca tome Markie) som Everything is there: 
(je Coma Nonbo Sptar scons the project, any notes 
190) or errata, the issue(s) 
it appeared in, even 
the code number of 


If you need any 
general information 
on projects, that's all 
there too - even 
information on how 
to contribute an 
article for possible 
publication in 
StLicon CHIP. 

‘And that's just some 
of the information 
available - with 
much more to come 
in future! 
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‘ald for their own use 
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CONTRIBUTING AN ARTICLE FOR PUBLICATION 
SLICATION _ 


good if you use the ‘net a lot. With 
others, you pay a flat rate for a certain 
number of hours each month. They're 
usually a bit cheaper but if you exceed 
the number of hours of your contract 
you can pay a lot of money. Finally, 
there are ISPs who charge you by the 
hour for what ever time you are on. 

Beware, though, some of the latter 
charge you in “blocks” of time, so even 
if you're only on the net for a few min- 
utes, you might be charged for a lot 
longer. (By the way, be very wary of so- 
called “free” web sites which ask for 
credit card numbers as “proof of age”. 
You know which sites we mean...) 

The next question you need to ask is 
how much is it going to cost me to call 
the ISP. Is it a standard local call, a 
timed local call (betcha thought we 
didn’t have such things!), a community 
call or an STD call? 

For readers in the major cities, there 
are usually plenty of ISPs to choose 
from. Outside the major cities, it's quite 
often a better deal to sign up with a 
local ISP who charges a bit more but 
you get the benefit of local calls. 

You also need to look at the costs of 
help. Especially in the setup period 
you may need help — and it may cost 
you. Some ISPs have free 24-hour-a- 
day help, others have limited free help, 
others charge for help at any time. 

One of the best ways to seek out an 
ISP is to ask friends who access the 
Internet. How much does it cost them? 
Are they happy? 

We did this once and the friend (who. 
was signed up with one of the major 
ISPs) still hasn't stopped moaning 
about how big his bills are! 

The fourth thing you're going to need 
you probably already have (how's that 
for double Dutch?) It's a web browser 
program and if you've installed Win- 
dows 95 or Windows 98 on your com- 
puter, you should see a map of the 
world on your desktop with the words 
“Internet Explorer” underneath it. 

That is Microsoft's Internet Explorer, 
version 3 or 4. Either works fine, as 
does the opposition product, Net- 
scape’s Navigator. It's a matter of pref- 
erence which browser you use — both 
work in similar ways but some are 
more suited to some web sites than 
others. The SILICON CHIP web site is 
happy with either. They're not the only 
browsers; there are dozens and doz- 
ens of others out there, some of which 
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= Pears and you're ready to 
rock'n'roll! 

What's on www.silicon- 
chip. com.au? 

The home page is di- 


a a vided into two panels. On 

MIRE PRGIEGE | SONEACE ADVEETSING suey the left is a table of con- 

wy Toe zsosz | tents panel which doesn’t 

a change; on the right is a 

much larger panel which 

ME EE changes according to 


There's plenty more in store so keep logging on! 
Want something added? Ask us and we'll see what 


we can do. . 


have built up a real following. Many 
are available as downloads from other 
web sites. 


Logging On 

Once you have your computer and 
modem set up and have signed up 
with an ISP you are ready to access 
the web. Before you do, though, un- 
plug any other phone connected to 
the same line as your modem (just in 
case someone picks it up and starts 
dialling) and disable call waiting (see 
your telephone book). 

We'll assume you have tested your 
modem and software. We'll also as- 
sume you're using Internet Explorer. 

You can dial your service provider 
first then start your web browser, or 
you can start your web browser first. 

Just down from the top of the screen 
is a line beginning with “address” and 
a field that is either blank, or has 
something like C:\windows\system\ 
blank.htm 

This is where you enter the URL of 
the website you're connecting to. In 
this case, you enter www.siliconchip. 
com.au 
Note that there are no spaces — 
periods (full stops) separate the com- 
ponents of the URL. Also, the “http://" 
at the start can be left off with most 
web browsers because that is their 
default. (Some browsers don’t even 
need the “www.” for the same reason 
but it's a good idea to include it). 

Ifyou are already logged on to your 
ISP provider, a line at the bottom of 
the screen will change to “searching 
for site www.siliconchip.com.au’, fol- 
lowed by a message “website found 


what you select. 

As you move your cur- 
sor over the left panel, 
from time to time it will 
change to a hand. 

When this happens, the cursor has 
found a “hot spot” with a link to another 
Page or section. Clicking once on a hot 
Spot makes the link. At the moment, the 
table of contents has the following hot 
spots: 

THIS ISSUE -clicking once on either 
the flag or cover picture will load the 
contents page for the current issue, that 
is the one on sale now or, depending on 
the date, the one just past. 

PREVIOUS ISSUE - links to the con- 
tents page of the issue which has just 
come off sale 

NEXT ISSUE — After about the 15t 
of the month, links to the contents page 
of the issue due on sale next month. 
This page is updated only after the next 
issue is finalised — until then it could be 
the issue currently on sale. 

SILICON CHIP INDEXES -— Links to 
the master index page which then links 
to a large range of index pages. 

There are indexes for major articles 
in all issues, projects (arranged by type 
and then by date of publication), fea- 


Before you log off, why not 
add the SILICON Cup website 
to your "favourites" — it's 
then just one click away! 
You can add any site by 
clicking on the "favourites" 
tab near the top of your 
browser screen. 


Add to Favorites 


tures (same arrangements), circuit 
notebook articles, notes and erratas 
~in fact, what ever way you wish to 
search we think we have it covered. 

You can use your web browser's 
“find” function to search for any par- 
ticular project or article in which you 
are interested. 

For example, log on to the "Serv- 
ice Notebook" pages and you can 
search for a particular brand TV set 
that's giving you trouble. Your prob- 
lem might have already been solved! 

And if that's not enough, there is 
also a master index, complete with 
its own inbuilt browsing function, 
which you can download, 

SOFTWARE DOWNLOADS - 
Speaking of downloads, this area 
contains the SILICON CHIP software 
which you used to have to pay for — 
all free to download! Note that while 
it is free, Silicon Chip Publications 
retains the copyright. 

Naturally, software is not avail- 
able from contributed articles where 
the author has retained copyright. 

Near the bottom of the home page, 
there are several buttons which are 
also hot spots. Click on these and 
you will find information on how to 
contact SILICON CHIP, the people 
who bring you the magazine each 
month, advertising details including 
material specifications, information 
on projects, kits and where to obtain 
them, and much more. 

And that's just the start. 

The SILICON CHIP web site will 
Constantly be evolving. Shortly we 
plan to increase the size and func- 
tion of our web page significantly. 

In the meantime, log on to 
www.siliconchip.com.au — we hope 
you like what you find! sc 
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Setting up a LAN using TCP/IP 


Are you getting the best out of your current 
PC? You can get even more out of it by 
networking it to one of your older PCs which 
can then be used as a print server or fax 
server while you carry on with other tasks. 


By BOB DYBALL 


Not too long ago, a “LAN” or “Local 
Area Network” meant having an ex- 
pensive server and a number of dumb 
terminals. Although it can still mean 
this, a LAN is now usually a “peer to 
peer” network, consisting of two or 
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more PCs which can act as both serv- 
ers and clients. A server no longer has 
to be expensive either. In fact, you can 
use a previously retired 386 or 486 
machine for many tasks, thereby free- 
ing your main PC for more useful jobs. 


Whether you are in a small office or 
just at home, take a look at what net- 
working can do for you. For example, 
a LAN will allow you to: 
© share a printer; 

@ share files or programs; 

@ share a modem for fax or Internet 
access; 

@ set up a small web server and 
Intranet; 

© study networking to further your 
education; and 

© play games against other family 
members and friends. 

Obviously there are many different 
things that you can do but where 
should you start? 


The first thing to do is take a look at 
your needs and the resources you have 
available. For example, let's say that 
you have a small office with three or 
four people and you've recently up- 
graded your last remaining 486 PC to 
a Pentium machine. Before tossing 
the old 486 onto the scrapheap, con- 
sider putting it to use as say a fax 
server and printer server. That way, 
everyone in the office can easily print 
to the same printer and have access to 
a modem, provided that they’re part 
of the network. 

On the home front, you may have a 
laptop that’s used for work plus a 
fairly new PC that’s used by the kids. 
In addition, you may also have an old 
386 machine that’s been retired, or 
you know where to acquire one quite 
cheaply. 

Now here's the problem: both you 
and the children need to get onto the 
net but you'd like to avoid having 
extra phone lines (and modems). You 
are also concerned about what they 
might see on the net. A LAN can help 
here and, with the right software, pro- 
vide a “gateway” to the net that is safe 
and convenient. And you will only 
need one modem for everyone. 

Setting up a LAN involves install- 
ing a network card in each PC in- 
volved. Fora laptop, the network card 
might be a plug-in PCMCIA or PC card 
device, while for older PCs it will be a 
16-bit ISA network card. Pentium or 
later machines can be fitted with ei- 
ther ISA or PCI network cards. 


Networking options 


Two main types of LANs are com- 
monly used in small “peer to peer” 
systems. The cheapest to set up is 
known as 10Base2. It uses RG-58 co- 
axial cable and network cards that 
have BNC connectors fitted. The PCs 
are simply connected together in 
daisy-chain fashion (see Fig.1), with 
the cable run via T-connectors on each 
PC. The two ends of the chain are 
fitted with 50-ohm terminators. 

The other common system is known 
as 10BaseT. This type of system re- 
quires a “hub”, which provides a cen- 
tral connection point for the network 
— see Fig.2. It uses flat twisted-pair 
cable fitted at either end with RJ-45 
connectors (similar to telephone con- 
nectors). 

A hub costs $50 or more fora small 
5-port model but you can also buy 8- 
port and 16-port hubs if required. Be- 


Fig.1: a 10Base2 (thin Ethernet) network uses coaxial cable and 

network cards that have BNC connectors fitted. The PCs are connected 
together in daisy-chain fashion, with the cable run via T-connectors on 
each PC. The two ends of the chain are fitted with 50-ohm terminators. 


Fig.2 the 10BaseT system requires a “hub”, which provides a central 
connection point for the network. It uses flat twisted-pair cable fitted 
at either end with RJ-45 connectors (similar to telephone connectors). 


cause a hub is not needed for 10Base2, 
many home users opt for this type of 
network. It’s cheaper but a break any- 
where in the cable usually means that 
the whole network stops working. 

In an office, where reliability is more 
important, the 10BaseT network is 
often used. It’s advantage is that one 
faulty cable, say from one user to the 
hub, doesn’t bring the whole network 
down. Only the user with the faulty 
cable will be affected. 

A look at the diagram for 10Base2 


A cable break 
anywhere generally 
brings down the 
whole network. 


Generally cheaper 
to set up. 


(Fig.1) shows why a single break in 
the cable can affect everyone on the 
network. Occasionally, users in each 
of the remaining segments of cable 
can “talk” to each other but the ab- 
sence of a terminator at one end of the 
cable segment makes this very un- 
likely. 

If you do decide to use 10Base2, 
look for a “combo” network card. 
These have both 10BaseT and 10Base2 
connectors. This will allow you to 
change to a 10BaseT network later on, 


More expensive 

because a central 
hub is needed to 
connect all users. 


More reliable - a 
break in a cable 
affects only one 
user. 


Inconvenient to 
install where users 
are in a "star" 


Ideal for use where 
users are spread 
out in a line. 


Messy and 
expensive to cable 
where the users 


Ideal for use where 
users are clustered 
together in one 


10BaseT, since 
network cards are 
limited to half- 
duplex operation. 


arrangement. area and the hub are all located in a 
can be centrally long line. 
located. 

‘Slower than Faster than 


10Base2 since the 
network cards can 
use full duplex 


operation. 
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Fig.3: check this dialog box to ensure 
that the TCP/IP protocol is installed 
for your network card (not just for a 
DialUp Adapter). If it hasn’t been 
installed, follow the procedure in the 
text. 


if you wish to expand the network. In 
fact, it’s difficult to buy straight 
10Base2 network cards these days. 

PCMCIA cards for laptops tend to 
be a rather expensive. However, you 
should be able to get a reasonable PCI 
or ISA combo network card for less 
than $40.00 


NOS: Network 
Operating System 

Prior to Windows for Workgroups 
3.11, you didn’t have too many choices 
when it came to the network operat- 
ing system (NOS). You either used 
Lantastic or Novell Personal Netware 
for a “peer-to-peer” system, or you 
used a Novell server ina client/server 
arrangement. None of these choices 
were cheap and nor were they all that 
easy to set up. 

This situation changed with Win- 
dows for Workgroups 3.11, which fea- 
tured an inbuilt peer-to-peer network 
operating system (NOS). Windows 95/ 
98 and Windows NT also include 
built-in networking capabilities. 


Network protocols 

Usually, you would set up a small 
network using either the NetBEUI or 
IPX/SPX protocols. Indeed, if you in- 
tend using your old PC up as a file 
server, print server and/or a fax server, 
these network protocols are likely all 
you'll need. 

On the other hand, if you'd like to 
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Fig.4: you set up the TCP/IP addresses 
using this dialog box. Each computer 
on the network must have its own 
address and these must also be entered 
in a simple text file named LMHOSTS 
— see text. 


set up your own intranet and experi- 
ment with a web server, then you will 
have to use the TCP/IP networking 
protocol. In case you're wondering, 
TCP/IP stands for “Transmission Con- 
trol Protocol/Internet Protocol” and 
was originally devised by Novell. 
Although it might initially appear 
rather mysterious, TCP/IP isn’t all that 
hard to get going. The first step is to 
install the networking protocol and 
you do that via the Network applet in 
Control Panel. The procedure is as 
follows: load the applet, click the Add 


x] oj 
Fig.5: each computer on the network 
must be given a unique Computer 
name but all machines must have the 
same Workgroup name. 


button, select Protocol, click Add 
again, select Microsoft, select TCP/IP 
and click OK — see Fig.3. 

Once you have installed the net- 
working protocol(s), select the TCP/ 
IP protocol for your network card (at 
the Configuration tab of the Network 
applet) and click the Properties but- 
ton. You can now set up your IP ad- 
dress, as shown in Fig.4. 

Note that the IP address set here is 
“bound” to the LAN card and is non- 
routable. In other words, it is pur- 
posely selected so that it is ignored if 
you connect to the real Internet, in the 
outside world. 


IP addresses 


How do you know which number 
you can use. Well, the Internet As- 
signed Numbers Authority (IANA) has 
reserved the following three blocks of 
the IP address space for “private 
internets” (ie, intranets): 

(1) 10.0.0.0 to 10.255.255.255 
(2) 172.16.0.0 to 172.31,255.255 
(3) 192.168.0.0 to 192.168.255.255 

For this and further details on IP 
addressing, see reference document 
RFC1918 at: 
http://ucnet.canberra.edu.au/RFC/ 
rfe/rfc1918.html 

The special IP address 127.0.0.1 re- 
fers to the PC itself. This is useful to 
know in some cases; eg, if you have a 
program that uses TCP/IP to “talk” to 
another program on the same PC. 

Because these TCP/IP addresses are 
non-routable, it means that the Internet 
can not normally “see” past the PC 
that has the modem. In other words, it 
cannot “see” the other computers on 
the network (unless you have special 
software acting as a go-between). Nor 
can the rest of your intranet normally 
access the Internet through the PC 
with the modem. 

Of course, there are ways to pro- 
vide this access and this involves us- 
ing a “gateway” or “router”. 


Identification 


Having set up the IP addresses, you 
need to uniquely identify each com- 
puter on the network. You do that by 
clicking the Identification tab at Fig.3 
to bring up the dialog box shown in 
Fig.5. Each computer must be given a 
unique “Computername” but the same 
Workgroup name must be used for all 
machines on the network. 

Having done this, click the “File 
and Print Sharing” button and select 


whether you wish to share your files 
and/or a printer. 


Road maps for TCP/IP: 
LMHOSTS & DNS 

In simple terms, packets of infor- 
mation sent via the Internet using TCP/ 
IP find their way around using a Do- 
main Name Server (DNS). These are 
like road maps. 

Usually, it’s not worth the trouble 
setting up a DNS to translate names to 
IP addresses for a small intranet (and 
in any case, you need NT Server). 
Instead, on a small network, IP ad- 
dresses are best allocated using a sim- 
ple text file called LMHOSTS. On large 
networks with NT Server, you can use 
WINS or DHCP. 

The LMHOSTS file contains a list of 
the names of the various PCs on the 
intranet and their corresponding IP 
addresses. A sample file called 
LMHOSTS.SAM should be in the 
C:\WINDOWS directory. You simply 
copy this to the filename LMHOSTS 
in the same directory, strip out the 
comments (for speed of access by the 
PC) and edit it to include the details 
of the PCs in your system. 

When the PC is restarted, your soft- 
ware will be able to “see” other PCs 
on the network (programs permitting) 
which use the TCP/IP protocol. 

The accompanying panel (Fig.6) 
shows an example LMHOSTS text file 
after editing. Note that the various 
names must agree with the names as- 
signed to each computer — see Fig.5. 

Having set up your TCP/IP network, 
you can put it to work. Let’s take a 
closer look at some of the more useful 
functions. 


File server 

It is much simpler to back up one 
directory than many directories on 
different PCs. Storing your documents 
on a shared directory on a network 
drive means that you need only back 
up one directory branch to save cop- 
ies of everyone’s work. 

If you have invested in a ZIP drive 
or CD-ROM writer, this can be cen- 


ou can share a drive (or folder) 
by right clicking it in the Explorer, 
then clicking the Sharing option from 
the drop-down list and selecting the 
various options in this dialog box. 


trally placed to allow easy backup 
and access. 

To share a drive, right click it in the 
Explorer (or in My Computer), click 
Sharing and click the “Shared As” 
option — see Fig.7, Type in the share 
name in the space provided, then click 
“Full” for the Access Type. You can 
also set a password if you wish but 
don’t do this unless necessary because 
it can be a nuisance. 


Print server 

Sharing a printer is just as easy as 
sharing files across the network. Un- 
der Windows 95 or 98, on the printer 
“server”, click Start, Settings, Control 
Panel, then double click Printers. Now 
right click the printer, select the Shar- 
ing tab and youre all but there — see 
Fig.8. 


Shared modem access 
Unfortunately, sharing a modem (eg, 
for bulletin board access) is not some- 
thing that's built into Windows for 
Workgroups 3.11, Windows 95 or Win- 


Be uetiee st IER 
Fig.9: don’t forget to click the “File 
and Print Sharing” button so that you 
can share your files and/or printers. 


ig : 
Fig.8: to share a printer, double click 
printers in My Computer or in the 
Control Panel (of the print server), 
right click the printer and select the 
Sharing tab. 


dows 98. You will need to get a third 
party product, such as I-Share from 
Artisoft, if you wish to share amodem 
across the network. 


Shared Internet access 


Unfortunately, you also need extra 
software to provide shared Internet 
access across a network using one dial- 
up modem — unless you have one of 
the big guns, that is (eg, Windows 
NT4 Server or Microsoft Proxy Server 
2.0). However, this isn’t difficult if 
you have the right program. 

There are a number of commercial 
packages for Windows and these fall 
into one of two categories. Some pro- 
grams simply act as “routers”, re-rout- 
ing Internet traffic appropriately. Oth- 
ers have a complete firewall system 
built in, including password access, 
and may even include a “proxy server” 
to cache web pages already recently 
accessed. A proxy server saves time 
and money when browsing the Inter- 
net. 

Inan office or home, you might like 
to restrict the websites that are avail- 
able to different users. Some cheap 
shareware packages even allow you 
to restrict the type of access — eg, 
allowing email access only, with full 
access from 4-5pm daily. 


Intranet web server 


Why on Earth would you want your 
own web server and web pages, on 
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Workstation Profil 


Fig.10: proxy server software can 
be used to restrict access to certain 
Internet protocols at various times 
of the day and to prevent access to 
certain sites, A good shareware 
program is Computalynx CProxy 
V3.1 which comes with a timer, 
allowing you to try it before 
deciding to buy. 


your own LAN as part of an intranet? 
Well, an intranet can have many ad- 
vantages, particularly in large organi- 
sations that need to disseminate data. 

An Intranet is basically a cutdown 
version of the Internet and you can 
duplicate many ofits functions. Ifyou 
wish to develop web pages at home, 
for practice, fun or profit, you can 
easily set up a server using Microsoft’s 
Personal Web Server software. This is 
supplied with the Front-Page 98 pack- 
age and can run under Windows 95/ 
98, handling up to 30 simultaneous 
requests. 

Users of Windows 95 can use the 
Windows NT Option Pack 4 (yes the 
NT option pack), provided it's the 
Windows 95 version. There are three 
versions — one for NT 4 Server, one for 
NT4 Workstation and one for Win- 
dows 95. This option pack is avail- 
able from http://backoffice.microsoft. 
com/downtrial/default.asp by follow- 
ing the links. 

Windows 98 users will find this 
software on the Windows 98 CD-ROM 
in the \ADD-ONS\PWS directory. 
This latest Personal Web Server also 
supports .asp web pages (Active server 
Pages), thereby providing an ideal 
place to test out web site designs with- 
out going to the expense of a full- 
blown Windows NT 4 Server and Web 
Server system. 

A number of other shareware or 
freeware web servers are also avail- 
able. Check out the following two web 
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sites for just a few of the many pro- 
grams that can be downloaded: 

(1) http://www. winfiles.com 

(2) http://www.download.com 

If you are looking for a fully-fea- 
tured web server, take a look at 
O'Reilly’s Web Site Pro — see http:// 
www.ora.com. This excellent web 
server also features support for Active 
Server Pages (.asp). A mature open 
standard, .asp web pages allow serv- 
er-side scripting which can be very 
useful, As an example, it can allow 
your site to extract data, on the fly, 
from an ODBC data source and make 
up the new web page as it goes. 

With your own web server you can 
easily put confidential company in- 
formation online internally for sales 
or other support staff. With .asp web 
pages, it’s possible to read and write 
to database files and even create an 
accounts system, all through web 
pages displayed on standard web 
browsers. 


Proxy servers and safe 
browsing for kids 

If you want to stop the kids from 
browsing sites they shouldn’t or sim- 
ply restrict their access times, a 
shareware proxy/firewall package is 
the answer. This sort of software is 
not only useful in the home but can 
also be used in a small business. 

One such shareware program is 
Computalynx CProxy V3.1 which 
comes with a timer, allowing you to 


try it before deciding to buy. This 
program features proxy caching of web 
pages. a firewall option and the abil- 
ity to create user profiles. This last 
feature can be used to prevent users 
on one PC from accessing certain 
Internet protocols at various times, 
while giving complete access from 
another PC. 

CProxy is available for download 
from www.computalynx.co.uk or from 
www.winfiles.com/apps/98/servers- 
proxy.html. You will also find dozens 
of other routers and proxy servers at 
the latter site. 


Mail gateways 

Another useful function to add into 
your server might be a mail server or 
mail gateway. Again there are a 
number of shareware options avail- 
able. You will need to consider how 
you will handle multiple user names 
or if you wish to stay with the one 
username (usually your account 
name). 

For example, let's say that John 
Smith and Jane Smith would like to 
have their email delivered under their 
own names. To do this, you could 
arrange to have two separate dial-up 
accounts, with each person independ- 
ently logging onto the ISP (eg, as 
johns@xyz.com.au and janes@xyz. 
com.au). However, this requires two 
separate calls and will attract two ac- 
count fees as well. 

A better scheme, if your ISP allows 
it, is to have one log-on account (eg, 
smith@xyz.com.au) but then have 
separate mail accounts (johns@xyz. 
com.au and janes@xyz.com.au as be- 
fore). Depending on the ISP, this 
shouldn't cost much more that the 
normal charge. 

By using an email program that lets 
you set up multiple accounts, you can 
easily check both accounts with just 
one phone call. 

‘Another approach is to set up a 
permanent Internet feed for your 
server. Your server could then receive 
email direct instead of it going via 
your ISP. To do this you would have to 
register a suitable domain name (eg, 
smith.com.au) and arrange for a 
permanent connection, either phone 
or ISDN, to your ISP, Your ISP would 
then change their MX record (a mail 
exchange pointer) to redirect incom- 
ing mail to your mail server, instead 
of it going to their mail server for later 
download. sc 
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Guide to 
Satellite TV" 

Installation, Reception & Repair. By 
Derek J. Stephenson. First published 
1991, reprinted 1997 (4th edition). 
This is a practical guide on the 
installation and servicing of satellite 
television equipment, including antenna 
installation and alignment, The cover- 
age of the subject is extensive, without 
excessive theory or mathematics, 383 
ages, in hard cover at $60.00 


Servicing Personal 
Computers” 

By Michael Tooley. First published 
1985. 4th edition 1994, 

Computers are prone to failure from a 
number of common causes & some 
that are not so common, This book sets 
ut the principles & practice of 
computer servicing (including disc 
drives, printers & monitors), describes 
some of the latest software diagnostic 
routines & includes program listings. 
387 pages in hard cover at $90.00, 


Video Scrambling & 
Descrambling For Satellite & 
Cable Tv" 

By Rudolf F. Graf & William Sheets, 
First published 1987. 

This is an easy-to-understand book for 
those who want to scramble and 


unscramble video signals for their own 
use or just want to learn about the 
techniques involved. It begins with the 
basic techniques, then details the 
theory of video encryption and 
decryption. It also provides schematics 
and details for several encoder and 
decoder projects, has a chapter of 
relevant semiconductor data sheets, 
Covers three relevant US patents on the 
Subject of scrambling and concludes 
with a chapter of technical data. 246 
pages, in soft cover at $50.00. 


The Art of Linear 
Electronics* 

By John Linsley Hood. Published 
1993. 

This is a practical handbook from one 
of the world’s most prolific audio 
designers, with many of his designs 
having been published in English 
technical magazines over the years. A 
great many practical circuits are 
featured — a must for anyone interested 
in audio design. 336 pages, in 
paperback at $80.00. 


Digital Audio & Compact 

Disc Technology’ 

Produced by the Sony Service Centre 

(Europe). 3rd edition, published 1995. 
Prepared by Sony's technical staff, this 

Is the best book on compact disc 


apact Disc 
‘hnolo; 


technology that we have ever come 
across. It covers digital audio in depth, 
including PCM adapters, the Video8 
PCM format and R-DAT. If you want to 
understand digital audio, you need this 
reference book. 305 pages, in 
paperback at $90.00. 


Radio Frequency 

Transistors” 

Principles & Practical Applications. 
By Norm Dye & Helge Granberg. 
Published 1993. 

This book strips away the mysteries of 
RF circuit design. Written by two 
Motorola engineers, it looks at RF 
transistor fundamentals before moving 
on to specific design examples; eg, 
amplifiers, oscillators and pulsed 
Power systems. Also included are 
chapters on filtering, impedance 
matching & CAD. 235 pages, in hard 
cover at $105.00. 


Electronics Engineer's 
Reference Book" 

Edited by F. F. Mazda, First published 
1989. 6th edition. 

This just has to be the best reference 
book available for electronics engineers. 
Provides expert coverage of all aspects 
of electronics in five parts: techniques. 
physical phenomena, material & 
Components, electronic design, and 


applications. The sixth edition has been 
expanded to include chapters on 
Surface mount technology, hardware & 
software design, semi-custom 
electronics & data communications. 63 
chapters, soft cover at $160.00. 


Guide to TV & Video 
Technology* 

By Eugene Trundle. First published 
1988. Second edition 1996. 

Eugene Trundle has written for many 
years in Television magazine and his 
latest book is right up date on TV and 
video technology. Ideal for students 
and technicians. 382 pages, in 
paperback, at $55.00. 


Understanding 
Telephone Electronics* 

By Stephen J. Bigelow. 

Third edition published 1997 by 
Butterworth-Heinemann. 

This is a very useful text for anyone 
wanting to become familiar with the 
basics of telephone technology, The 10 
chapters explore telephone fundamen- 
tals, speech signal processing, 
telephone line interfacing, tone and 
pulse generation, ringers, digital 
transmission techniques (modems & 
fax machines) and much more. Ideal 
for students. 367 pages, in soft cover 
at $55.00. 
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| Address, C | Servicing Personal Computers $90.00 | 
I Postcode O | Video Scrambling & Descrambling $50.00 | 
l : L | The Art Of Linear Electronics $80.00 | 
| Daytime Phone No. Total Price $A L | Digital Audio & Compact Disc Technology | $90.00 ! 
l Cheque/Money Order Bankcard [] Visa Card [C] MasterCard C | Radio Frequency Transistors $105.00 
q y = i 
l Q | Electronic Engineer's Reference Book $160.00 i 
l card no.) SERE A ] L | Guide to TV & Video Technology $55.00 j 
l C | Understanding Telephone Electronics $55.00 | 
l Signature. Card expiry date. Postage: add $5.00 per book. Orders over $100 l 
l are post tree within Australia. NZ add $10.00 
| Return to: Silicon Chip Publications, PO Box 139, Collaroy NSW, Australia 2097. per book; elsewhere add $15 per book. I 
| Or call (02) 9979 5644 & quote your credit card details; or fax to (02) 9979 6503. TOTAL SA I 


re a a 
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S-switch MENEE 
power board 
Five independently switched power 


240VAC neon bezel 
with chrome collar 


Mounting hole: 7mm MEW, 


Clearance: 35mm 
MADE IN JAPAN 


Green 

Son $295 &Y 
Also available in red 

P8116 


outlets with 1.9 metre M 
eaae $4450 


M7134 


S _ MW Max 6 Allpath surgeboard 


Where do you go for 


DIC = MITH the newest boxes, boards, 


components and meters ? 


ND 
PowerCor 
surgeboard 


Digital 
megohmmeter 


4-way board with Level | protection. 
| This portable easy to use 3's 
digit meter designed for simple 


‘one hand operation has a 500V 


BONUS Vet Software | tes: voltage. Measurement range 
is 20MQ-2000MQ. Features 
include backlit LCD, auto hold 
and auto power off functions. 


mperature measurement 
‘Measure temperature from 

a distance with this portable 
compact unit, The unit range is 
-20°C to 260°C, it features 
backlit LCD, auto hold and auto 
power off functions, Field of view 
is 65mm @ | metre 


220 - 240V protects 6 AC lines. Specific 
modules can be added in any combination. 


‘a thd sw S199 


CaP case EA 
adjustable divider 
Storage box with up to 

15 adjustable compartments for 
storing components, nuts, bolts and 


joint of soldering 
În strong metal casing, wich 2 fiters  SEWing accessories, age Pomc 
and mains lead. $ l ; ° 95 Size: 200(W) x 135(L) x 40mm(H) a 


MEW Due end Nov. 


Rotary coax stripper 
Strips both the outer jacket and inner 
insulation of your coax in one easy 
operation. Suits common RG-58/59/62 
and RG-6 coax cables. Includes Allen 


key for blade cutting depth M A M M OTH l F. A RA D 
adjustment. $ 95 
24°95 ‘SUPERCAP’ 


10 Amp line fuseholder 
Fast connect 250V AC 

holder in high temperature 
105°C Black Polyamide 
Nylon 66 Casing. 
Includes 200mm 


Fume extractor/filter 
240V filter reduces fumes when 
soldering, For use right next to the 


Only 2.5 x 8mm in size 


Capacitance: 1.0 Farad 
(nominal) 


Voltage:  5.5VDC 


lead. 


Includes data sheet 


NW SKos 


CHOOSE GREAT NEW LEDs E ers NEW $ 95 
Smm 6000mcd green 138.95 MW BPF A | 


Lee 
Smm 4000med white light z «s $9.95 MEW A A ad 


DIC MITH 


That's where you go! 


Where do you go for great DIC MITH 


savings on kits ? 


Due to popular demand, we are extending our KIT CLEARANCE SALE 


on discontinued items, so hurry in to your Dick Smith Electronics store or you'll miss out! 


K5s82 500 watt amp scas7 still only $649 a saving of $50 off the normal price! 
K 5570 Pro Series 3 amp EA 2/94 still only $399 a saving of $150 off the normal price! 
K 6360 Teletext decoder EA 6/89 still only $189 a saving of $50 off the normal price! 
K 5990 TV stereo decoder EA 1/95 still only $149 a saving of $110 off the normal price! 
K 3478 12V 300VA inverter EA 9/85 still only $149 a saving of $150 off the normal price! 
K743 RF test oscillator ca ss still only $99 a saving of $90 off the normal price! 
K 5415 Video fader/wiper ca 498 still only $69.95 a saving of $10 off the normal price! 
3607 Line carrier EA 11/97 still only $59.95 a saving of $10 off the normal price! 
K 3010 Logic trainer sc 296 still only $59 a saving of $80 off the normal price! 
K 7110 Power supply 13.8V 5A ca 10/88 still only $59 a saving of $20 off the normal price! 
K 6102 Active antenna EA [2/95 still only $44.95 a saving of $45 off the normal price! 
K 3258 UHF remote switch sc 12/29 still only $39.95 a saving of $40 off the normal price! 
K 3606 Phone/modem switch EA 6/97 still only $39.95 a saving of $10 off the normal price! 
K 7002 Insulation tester sc 5/9% still only $39.95 a saving of $30 off the normal price! 
K 5102 Stroboscopic tuner EA 5/96 still only $34 a saving of $35 off the normal price! 
K 7208 Sound level adaptor sc |2/96 still only $29.95 a saving of $30 off the normal price! 
K 4300 Car alarm EA 2/91 still only $24.95 a saving of $25 off the normal price! 
K 3463 Video enhancer EA 10/83 still only $24.95 a saving of $25 off the normal price! 
K 5410 Colour video fader sc 4/93 still only $14.95 a saving of $15 off the normal price! 
K 5020 ACS FM decoder £4 9/93 still only $9.80 a saving of $10 off the normal price! 

g Ksss5 Stereo pre-amp £A 1/97 was $199 now $159 

ss k 2695 Funway 2 Jumbo Gift Box was $215 now $145 

on sale k 6007 3-band amateur RX sc 996 was $99 now $69 

kits now just _ K214 PC EGO analyser tA iss was $49.95 now $29.95 

More savings, y A x332 Hi-energy ignition kit sc ses was $39.95 now $29.95 

with grea wn to Clea" | kso Mini active antenna sa 097 was $3950 now $24.50 

marke do «7502 LCD panel meter sc 9/22 was $42.50 now $22.50 

1050 Analogue multimeter sc 297 was $29.60 now $19.60 

Wah-Wah guitar kit 2 Shorted turns tester Q Signal-triggered mains switch? 7) 
* Popular guitar effect is controlled * Tester for line-o transfor + Turns on your entire home entertainment 


setupshis system with just one switch! 
+ Activate any piece of gear that needs 
to be on when audio signals 
are present. 
+ Comes with all components, 
hardware, PCB, case, 
* Includes all compone pre-punched and 
PCB, case, pre-pund © screened 
screened front panel 


by afoot pedal (not included) 
* Resulting sound produces suddenly 
increasing/ decreasing volume 
* Includes PCB stakes, PCB, 
‘components and 
PCB mounted 
6.75mm sockets 


26 8 


SHP —] 


Sep ’98 


5 ję Direct Link is equipped with the service centre to supply you with a hassle free 
Ey delivery direct to your door. PHONE 1300 366 644 to reserve your order 


Availabilty: Our kits consist of many different parts from numerous suppliers. Wh E sometimes problems can arise in obtaining all 
of the parts, This means there is a slight chance that availabilty may be delayed, Rainchecks fe to contact your local store. 


That's where you go! 


DICKe 


MITH 


d 


QUICK FIX CABLE CLAMPS 


Designed to hold mains cable firmly in timber, masonry, etc. Packs of 20. 


Smm Figure 8 White w400 $1.92 
13mm Twin flat White wsi $2.06 
15mm Twin flat White wan $2.25 
4mm Round White w 4050 $1.92 
6mm Round White — w 405! $2.06 

m Round Black W 4052 $2.06 


White was 


9 
5-pattern 


` 
MEW laser pointer 


ImW laser pointer with different 
symbols to brighten or reinforce a 
presentation. Patterns are Dot, 
Star, I Luv U, Circle, and $ symbol. 
Up to 50m range indoors. 


$4695 


Keychain 

ImW laser pointer 
‘Amazing low price! Keep it in 
your pocket or clip it to your 
belt. Super small and in tough 
metal housing. Only 50mm long. 


$3995 


Twin lens 
NEW laser pointer 
ImW model with switchable dual- 
lens system to either project a 
‘small red dot or straight line up 
to 50m away (indoors) 

Includes 2 x AAA batteries 


$8985 


Compact laser 
pointer 
Bright [mW laser diode indicates 
objects of interest up to 50m away 
(indoors). Great for meetings, 
seminars and lectures. Size: 
125 x 25 x 15mm (LWH). With 
carry strap and 2 x AAA batteries. 


= "$4995! 


MITH 


That's where you go! 
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DIC 


Where do you go for cables, 
clips, tools and pointers? 


g ad 
OFC speaker cables 


Oxygen-free copper cable with PVC insulation has extremely high conductivity and 
very low power loss. Provides the best performance for demanding audiophile 
applications. Translucent insulation. 


Dual Figure 8 OFC cable W 2023 $2.75/m 
OFC speaker cable W 2013 $1.35/m 
Super low-loss OFC Ww 2017 $4.50/m 


SCOOP PURCHASES! 


MATRIX BOARD 
FLAT TYPE PINS 


Adjustable wire 


stripper 

Allows for stripping of PVC 
insulation from 0.5mm? to 
6mm? wire without damaging 
the conductor. With adjustable 
stripping length 3-25mm and 
built-in cutter. 


$2295 


Designed to make 


connections easy to PCBs quick and 
easy. 


Pack of 25 95s 


RELEASEABLE 
CABLE TIES 


6/8 pin modular D 
crimp tool 


Cuts and strips cables and 
crimps various 6-pin and 8-pin 
modular connectors. Rugged 
metal construction for 


= 3598 


Easily released and 


retied. Suitable for indoor/ 


outdoor use. Push mount tie 
length 155mm. 


° Back of 25 $] 95 


Where do you go for the ultimate 
security selection? DICKE MITH 


Ness Ten’ PIR detector Ness Quantum Ness Quantum Key lock 
15 x 30m long range. 360 PIR detector dual PIR detector Handy 25mm cam lock, ideal for, 
Features 20 dual eeepc HETS locking alarm 
element zones plus Provides coverage F Features a combined panels, cupboards 
e zone and high up to 8m when \\ microwave and dual PET POR j 
immunity installed on a \ element PIR yubo 
$ É standard 2.4m detector. 
ceiling, yy $ l 9 5 
$5995 $5995 $9095 — SAVE 
-R 
à s h 4 
Electronic buzzer, 100dB Piezo siren Piezo siren and Red rotary 
PCB mount External siren strobe light warning light 
Easy to mount PCB 1 lined 10048, ë Rain proof siren and 12V DC strobe light, 
buzzer, with 754B Hav DC blue strobe light. $ can be screw 
output and 8-16V Opsrating NEW 7- 14V DC with mounted outside. 


ersten 


a strobes. NEW | 


_ Large dummy 


security camera 
Indoor/outdoor dummy CCD camera 
with realistic camera lens and metal 
housing. Includes mounting bracket, 


cables and LED. $ 


Indoor/outdoor 


dummy security 

Huge CCD dummy camera with 
mounting bracket, cables and LED. 
Features realistic metal housing and 
Ty camera lens. 


omg 5129 
WH 


CLEARANCE t4 
HOT PRICES on piscontinuep Boo 


Many titles below cost! 


This magazine is now on sale at all of our New Zealand stores! 


Mr E NEW STORES AND RELOCATIONS 
+ 1300 366 644 (Local Call Charge) FAX: (02) 9395 1155 ~ — ACT Fyshwick 


ELECTRONICS, Direct Link Resty Pad 160. Cnr. Townsville/Albany Sts 6293 3399 
iTi s ik Reply Paid | 
ranean TA E NSW Miranda Shp 2033 Westfield S/Town Next to KFC 9525 2722 


Please add postage (up to 5kg) to your order, a as follows: NSW Penrith PowerHouse, cnr Batt & Mulgoa Rds 4721 1544 


© $4.00 Up To $50 © $7.50 $51 Up To $100 * $9.00 $101 Up To NSW Rockdale Shp M2 Rockdale Plaza, Princess Hwy 9588 9309 
(quote avaliable for airiroad fregir or over Sg) emait: dse.dire Dbigpond.com ( oniy) ‘ = 
‘= Major Credit Cards Accepted + Gift Vouchers Available VIC Greensborough Shop 2, 16-22 Main St 9432 512 


Altona Gate Altona Gate SIC Millers Rd 9314 6611 


ELECTRONICS 
That's where you go! 


What’s this? A Christmas project in November? 
Well, we were so taken with this cute little project that we 
just had to run it this month so that readers would have 
plenty of time to build it for Christmas. It’s a Christmas 
“star” which lights up its LEDs in a seemingly 


endless variety of patterns. 
Build it to add yo ™~ that “something 


different” to your Christmas 
tree. Or put it in the front window 
to impress the neighbours! 


The PC board has just one IC to 
drive 30 LEDs which are arrayed ina 
five-pointed star. But we can’t show 
you what the star looks like since the 
LEDs constantly flash in lots of different 
ways. 

Sometimes the LED “points” of the star 
will flash, then they will rotate, then re- 
verse direction, then the whole star lights 
up from the centre outwards and so on. 

The circuit uses just one IC and yet the 
range of flashing patterns seems endless, 
although it does actually repeat the 
sequence after a minute or so. 

With such a simple circuit pro- 
ducing such a variety of patterns 
the conclusion is inevitable. Yes, 
the IC is a microprocessor other- 
wise it would not be able to 
produce such a huge variety. 

The PC board is five-sided 
and is quite small, suitable 
for mounting at the top of 
your Christmas tree if you 
want. It is powered by a 9V 
DC plugpack and has an 
onboard 5V regulator. 

The microprocessor is 
an Atmel AT89C2051, 
a relatively recent de- 
rivative of the very 
common 8051. It 
comes in a 20-pin 
plastic package 
and contains 2K 


bytes of program memory, 128 bytes of 
RAM, 15 programmable I/O lines, on-chip 
oscillator, two 16-bit counter/timers, six in- 

terrupt sources and a full duplex serial port 
(UART). 

This all sounds very much like a small 8051 
until we add that the program memory is re- 

programmable Flash with 1000 erase/write cy- 

cles, the oscillator runs to 24MHz (double that 
of the original 8051), the I/O pins can sink 
20mA for directly driving LEDs and two 

I/O pins are connected to an on-chip 

analog comparator. 
In other words, it is a somewhat 
souped-up 8051 and it can drive the 
LEDs direct, without any other cir- 
cuit components. 

This project started just before 
last Christmas when my daughters 
asked “Why don't we have any 

flashing Christmas tree lights?” 

So, while they were out shop- 

ping, my son and I grabbed a 
dozen LEDs, some ribbon cable 

and a microcontroller. While 

my son wired up the LEDs, I 
wrote some simple software. 
It was all installed and run- 
ning when they came home 
after spending all my money. 

That’s why we didn’t have 

lights before... The smiles 

on their faces made it all 
worthwhile! 
I then resolved to do 
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by LES GRANT* 


something better for this coming 
Christmas. And here is the result. 


Why use a Microcontroller? 

Using a PC’s parallel port to control 
external devices isa popular approach 
these days but I certainly couldn’t af- 
ford to tie up a PC for the few weeks 
leading up to Christmas just to flash a 
few LEDs; just think of the power bill 
to run a few LEDs in this way! 


So, why not use a small 


microcontroller? They are cheap and 
easy to use and if the design doesn’t 
work first time, you simply re-pro- 
gram it. So that is what I did. 

As already mentioned, the hardware 


wavoc DI 
INPUT 1N4002 
SKI 


8 
Ex 

VIEWED FROM |% 
BELOW 


o 
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CHRISTMAS STAR 


is the Atmel '2051 micro. To make it 
start thinking, we need a reset circuit 
and this simply consists of the 104F 
capacitor (C7) connected to pin 1. The 
reset function works because the ca- 
pacitor briefly holds pin 1 high when 
power is first applied. Then the ca- 
pacitor charges up and this causes pin 
1 to be pulled to 0V. 

When the power is switched off, 
diode D2 forces this capacitor to dis- 
charge quickly, ready for the next time 
power is applied. 

To set how fast the micro thinks, we 
need a 12MHz crystal X1 (in fact we 
used 11.0592MHz) and associated ca- 
pacitors C1 and C2, connected to pins 
4 & 5. Note that the crystal could be 
replaced by a 12MHz ceramic resona- 
tor. This allows the ‘2051 to execute 
an instruction every 1 or 2us. 

As you can see from the circuit of 
Fig.1, the 30 LEDs are connected in an 
X-Y matrix, Why 30 LEDs? Engineer- 
ing is full of trade-offs or compro- 


mises. I wanted a 5-pointed star so the 
number had to be divisible by 5. For 
aesthetic reasons, we need an even 
number of LEDs per point. Six LEDs 
per point looked “about right”. The 
next step up would have been 40 LEDs 
which would have required 13 I/O 
Pins to drive them and a more compli- 
cated PC board. 

We can drive 30 LEDs from only 11 
I/O pins using a process called 
multiplexing. The appropriate combi- 
nation of LEDs ina column is switched 
on for a short time (about 2ms in this 
case). This process is repeated for each 
column in turn, taking 10ms for a full 
cycle. 

Provided the multiplexing is done 
quickly enough, the persistence of the 
human eye “fills in the gaps” and we 
see any combination of LEDs on with- 
out any flicker. The minimum practi- 
cal multiplexing frequency is about 
100Hz which is the frequency used by 
the star, 


LED29 Å 
KA K) 


Rī 
1200 
AN- 


LEDI8 LÅ LED24 nA, LeD30_& 
K K K 


Fig.1: the micro drives the 30 LEDs in 5 x 6 matrix, with 5 colums and 6 rows. There is provision for an 
optional EEPROM which will store extra patterns in the future. 
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TWINKLE, TWINKLE little star. How I wonder how you are. .. Bet you never 
saw a star twinkle like this one. Its on-board micro drives the LEDs in all 
sorts of patterns to light up the star. 


È 
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se 


Fig.2: the component overlay, Make sure that you insert all the LEDs 
correctly: the cathode, or flat side, is oriented to the right in all cases. Don’t 
insert the micro until you've done a voltage check on the board (see text). 
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Ideally, the LEDs should be high 
brightness types for best effect and in 
an ideal world would be matched for 
brightness. Maybe that's going a tad 
too far... 

The power supply uses the ubiqui- 
tous 7805 3-terminal regulator with 
0.1uF bypass capacitors at its input 
and output. Diode D1 provides re- 
verse polarity protection so that you 
can’t blow up the circuit if the DC 
supply is connected the wrong way 
around. 

The maximum current drawn by 
the star is about 150mA with all LEDs 
on but is less than about 50mA for 
most patterns. 

The maximum temperature rise of 
the 7805 when the star is run from a 
typical 9V DC unregulated plug-pack 
is about 30°C which is quite accept- 
able. If run from a 12V DC unregu- 
lated plug-pack it gets warmer and 
therefore should be provided with a 
small heatsink. 


Star software 

In the spirit of Christmas, the basic 
source code is available free (you may 
download it from the SILICON CHIP 
Web site — www.siliconchip.com.au), 
An extended version that uses the 
EEPROM for storage is available at 
minimal cost from Grantronics Pty Ltd. 
The software was written in C lan- 
guage using the low cost Dunfield 
Development Systems Micro/C com- 
piler. 

There is nothing particularly 
“smart” or “tricky” about the software 
— it was written to be easy to under- 
stand and to encourage use of small 
micros. 

Consequently, there are no inter- 
rupt routines and no use of the coun- 
ter/timers, the UART or the compara- 
tor although Micro/C can make use of 
these resources. 

The software is table driven. This 
means that the display patterns and 
sequences are determined by data 
stored in a table (an array of bytes). 
There is a simple interpreter that scans 
through the table to perform the speci- 
fied operations. 

The defined byte values are listed 
in Table 1. Note that there are quite a 
few undefined values so future ex- 
pansion is possible. 


Putting it together 


‘Assembly is quite straight forward. 
You will need a soldering iron with a 


Byte value or range 

01 to 30 (0x01 to Oxte) 
33 to 62 (0x21 to Ox3e) 
64 (0x40) 


Operation 

Turn on LED 1 to 30 

Turn off LED 1 to 30 (LED number = byte — 32) 
Go back to byte after loop start 

Loop start, count = byte - 64 

Delay (use last delay count), each count = 10ms 
Delay, count = byte — 128, each count = 10ms 
All LEDs on 

All LEDs off 

End of table 


65 to 79 (0x41 to Ox4f) 
128 (0x80) 

129 to 191 (0x81 to Oxbf) 
253 (Oxfd) 

254 (Oxfe) 

255 (Oxtf) 


fine tip, preferably temperature con- 
trolled to about 600°F or 320°C, 

The first step is to carefully check 
for shorts between tracks and broken 
tracks. Fit the smallest parts first, the 
wire links, followed by the resistors 
and diodes. 

Next, fit the crystal (or resonator) 
and an IC socket for the micro, Then 
install the transistors, capacitors and 
LEDs. 

Pay particular attention to the ori- 
entation of the LEDs — they don't work 
when installed backwards! Finally, 
install the 3-terminal regulator and 
the 2.1mm DC power socket. Don't LED1 may be used to hang the star 
insert the micro into its socket just and the holes near SK1 may be used to 
yet. secure the plugpack’s cable. 

Do another close visual inspection, Finally, the appearance of the star 
looking for solder bridges especially may be enhanced by placing a piece 


on the transistor pads. Then apply 
power and check for the presence of 
5V between pin 20 (+) and pin 10 of 
the IC1 socket. If all is OK, remove 
power, plug in the micro (careful!) 
and apply power again. After a brief 
pause, the micro starts to do its thing 
and generates quite a range of patterns 
which then repeat after a while. 

At the time of writing, the patterns 
weren't quite finalised but there is 
enough to entertain you. Everyone 
who saw the prototype thought that it 
was cute — or words to that effect. 

The two holes in the board near 


Fig.3: actual size artwork 
for the PC board. 


PCB STARISS 
Designed by 
Grantroncs Pty Ltd 


Sydney Australie 


ELECTRONIC 
COMPONENTS & 
ACCESSORIES 


© LARGE RANGE OF ICs, RESIS- 
TORS, CAPACITORS 
& OTHER COMPONENTS, 


MAIL ORDERS WELCOME! 


CROYDON STORE ONLY 
ELECTRONIC DISPOSALS 
CLEARANCE! 
OPEN FRAME 240V INDUCTION 
MOTORS 600 WATT AND 900 
WATT. 


600 WATT - $15 EACH OR 10 FOR $100 
900 WATT - $18 EACH OR 10 FOR $120 
LARGE VARIETY OF 
DISPOSALS TRANSFORMERS, 
AT GIVEAWAY PRICES! 


Croydon Ph (03) 9723 3860 
Fax (03) 9725 9443 
MilduraPh (03) 5023 8138 
Fax (03) 5023 8511 


ELECTRONIC WORLD Pty Ltd 


ACN 069 935 397 


24 Langtree Ave 
Mildura Vic 3500 


30 Lacey St 
Croydon Vic 3136 


SPEAKER 
DRIVERS & 
PARTS 


DYNAUDIO, PEERLESS, 
ScAN-SPEAK & VIFA DRIVERS 
FROM DENMARK 


eSOLEN AND BENNIC CAPACITORS 
FLARED BASS REFLEX PORTS 
eTERMINALS @ INDUCTORS 
eDEFLEX DAMPING PRODUCTS 


Australia’s largest seller of quality 

Danish hi-fi speakers drivers. For free 
information on all our speaker drivers 
and parts, call Scan Audio or send $15 
for new catalogue with complete data 
sheets on 93 different speaker drivers. 


Price includes air mail S 
Ww [o] 


postage anywhere in 

Australia or NZ. 

PO Box 242 Hawthorn Victoria 3122 
Tel (03)9429 2199 Fax (03)9429 9309 
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Parts List 


1 5-sided PC board, code 
08211981 

4 2.1mm DC connector (SK1) 

1 crystal or ceramic resonator, 
approx. 12MHz (X1) 

1 20-pin IC socket 

1 9V DC 150mA plugpack, 
Jaycar MP-3003 or equivalent 


Semiconductors 

1 AT89C2051 programmed 
microprocessor (IC1) 

1 7805 regulator (REG1) 

1 24C16 EEPROM (optional, 
enhanced version only) 

30 red LEDs (LED1-LED30) 

5 BC557 PNP transistor (Q1-Q5) 

1 1N4002 power diode (D1) 

1 1N4148 or 1N914 diode (D2) 


Resistors (0.25W, 5%) 
54702 61202 


Capacitors 


of red cellophane over the front. 


Fault finding 


If the 5V DC is not present, check 
the applied power polarity. The cen- 
tre pin of the 2.1mm plug (SK1) must 
be positive. Check that D1 is correctly 
fitted. Check the tracks from SK1 via 
D1 and the 7805 to IC1 for breaks or 
shorts. 

Ifone LED does not work, it may be 
inserted backwards or it may be 
shorted by a solder bridge between its 
pads. If one group of adjacent LEDs 
does not work, check the circuitry 
and soldering around the appropriate 
column drive transistor. If several in- 
dividual LEDs do not work, check the 
corresponding row drive circuitry. 
Remember, faulty components are 
rare, soldering problems are common! 


The future 


The star is still evolving. That is 


part of the attraction of using a micro 
L it is so easy to change the behaviour 
by changing the software. And what 
about that optional EEPROM? Well, 
an enhanced version of the star will 
read its data from the EEPROM for 
much longer sequences. To check out 
the latest version of the software, log 
on to the Grantronics web-site at http:/ 
/www.grantronics.com.au 

If you don’t have Internet access, 
send a stamped ($1) self-addressed 
envelope with an IBM format 3.5" disc 
to Grantronics and they will send you 
the current software files. 

We hope you have as much fun 
building the star and playing with the 
software as I did creating it. Enjoy! 


Where to buy a kit 


We understand that the complete 
Christmas Star kit will be available 
from all Jaycar Electronics stores from 
this month for $29.95 sc 


* Les Grant is the Engineering Director at Grantronics Pty Ltd, electronics 
design engineers. They can supply the programmed microprocessors for 
$10 plus $5 for packing and postage. 

Send remittances to Grantronics Pty Ltd, 


1 4.7uF 16VW electrolytic 

3 0.1uF monolithic or MKT 
polyester 

2 27pF ceramic 


PO Box 275, Wentworthville, NSW 2145. Phone (02) 9896 7150. 


NS_PC101 card for XT/AT/PCs 
allows access to 48 1/0 lines. 
There are 5 groups (0 to 4) avail- 
able on a de-facto industrial 
standard 50-way ribbon cable 
used in STEbus and VMEbus 
19" rack mount control systems. 
The board uses 2 x 8255 ICs. 
Multiple boards can be used if 
more I/O lines are required: 


NS_LED PCB gives visual ac- 
cess to five groups (0 to 4) of 
the NS_PC1OX. There is a to- 
tal of 40 status LEDs. The board 
offers a 25-way “D” type female 
socket. The lines are driven by 
74244 ICs & configured as a 
parallel printer port. This socket 
gives access to printer port kits, 
eg, stepper motors, LCDs, di- 
rect digital synthesis. 


NS_16_8 PCB is a system con- 
ditioning card with 16 optically 
isolated inputs set-up for either 
12V or 24V operation. The 
board provides 8 single pole, 
double throw relays with 10 Amp 
contact rating. 


NORBITON SYSTEMS 


KITS & CARDS 


NS_DC_DC is a step down 
converter with an input range 
11 to 35V DC and an output of 5 
volts DC at 5 Amps, with an 
output ripple of approx 150mV. 
There is an IN/OUT 50-way con- 
nector isolating the 5V and 12V+ 
&12V- rails of the PC power 
supply. This segregates PC's 
power when working on proto- 
types. 


NSDC_DC1 module used with 
NS_DC_DC & NSDC_DC4 con- 
verters is a 5V to 12V(+/-) step- 
up converter. The board utilises 
743 switch mode IC with 2 x 
12V regulators, with output rip- 
ple of approx 200mV. 


NS_UTIL1 prototyping board 


has 1580 bread board holes ac- 
cess to any 3 groups (0 to 4) on 
the 50-way cable pinout. Power 
is available from the 50-way ca- 
ble format 5 volts at 2 Amps & 
12V+ 12V- at 1 Amp. There is 
provision for array resistors with 
either a ground or positive com- 
mon connection. 


For brochure write to: Reply Paid 68, NORBITON 
SYSTEMS, PO Box 687, Rockingham WA 6968 
http:/Awww.users.bigpond.com/norbiton 
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Protect Your Valuable Issues 


x Heavy board covers with 2-tone 
green vinyl covering 


+ Each binder holds up to 14 issues 


+ SILICON CHIP logo printed in gold-coloured lettering 
on spine & cover 
Price: $A12.95 plus $A5 p&p each (Aust. only). 
Just fill in & mail the handy order form in this issue; or 
fax (02) 9979 6503; or ring (02) 9979 5644 & quote your 
credit card number. 


Ausiatia's Largest Sunpilus Electronic Component iBrdkerage 
Store Address: 56 Renver Road, Clayton. Victoria 3168 
Postal Address: Bag 620 Clayton South. Victoria 3169 
Phone: (03) 9543 Fax: (03) 9543 4871 
Website: http://www.rocom.com.au Email: sales@rocom.com.au 


| HOME TELEPHONE CAR DASHBOARD SPEAKER | WAN 
* 10 memory index * Impedance: 4 ohm ¥ Lots of Bargain 
* 3 Direct memories * Input: 3W | Hunters to join 
* Last number redial ide-swivel screw clamp (north-south, hundreds of other 
* Indirect memory activati * Cable with 3mm mono jack 4 | bargain hunters on our 
* Easycall facility ma $ All metal construction. sp, \ Mailing List. 
* Tone / Pulse switchable > 30.00 $ * Front Grill » NOW No experience 
* Adjustable ringer yolumi * Mounting screws > $8.00 necessary. Stable home 
* Flip-top message pad i * NEC Brand Ny or mailing address 
* Storage cover Å Smm x 110mm x 65mm HH essential. Remuneration 


* Optional wall mount 
* Removable coloured keypad inserts 


* Austel Approved 
stock# 108-100. $89:00_ 


by way of Monthly and 
Weekly Specials, Send 
your details to the 
above address, 


stock#108-101 $19:50 


MOSFET BUK456-60A N-CHANNEL FET - BTS115A N-CHANNEL FET - RFP4010L | 
* 60V 51A 150W * 15A * 40A 100V 
* TO-220 d, | * Style: D2-PAK * TO-220 OW 
37.00, PR i * Harris Semiconductor = $1.50 
"Mp | S330, S450. 
stock# 108-103 =h | stock# 108-110 > _stock# 108-108 
SELF ADHESIVE RUBBER FEET FLOPPY DRIVE CONVERTER DC - DC CONVERTER 
* 100 Per Pack * Converts 3.5” floppy drive for use on laptops ¥ * Input: 12VDC 


* 20mm x 20mm x 7.5mm. 
* Size of each block (in mm 


sew Nove, 32456 


* 3.5" mounting kit for 2.5" drives 
* With mounting frame 


* Output: 8.5VDC 800mA 
NM, * 2.0mm plug | 


NV, z 
2$1.50. $3-90 
$12.00 Wy 


538.00 á EA | 
stock# 108-116 M) : | stock# 108-145 “4m L stock# 108-161 
4 MEG EPROM (256x16) LM2925T VOLTAGE REGULATOR [TELEPHONE CURLY CORD NM 
| * M27C4002 - 10XFI * Low dropout regulator * 4-Pin 4-Way modular plug on.bo VNo! A 
National Semicondueton yy. | *5 Volt * For connecting your telephon $1. 
* 40 Pin DIL * Vilo: 0.82V @0.75A NV handset to the base 
R * TO-220/5b Now * Approx 1.5m lead (extende 
| $2490 s | 3270 x 30.40 $3.80. 
stock# 118-100 | stock# 118-101 mM stock# 108-126 
POWER LEAD SUBMINIATURE MICROPHONES 3 PIN IEC STRAIGHT LEAD 
* 1.8M Oval Style Pe lead * Approx: 5/16" x 7/16" *250V 10A M”, 
* For Audio Video Applications * Solder tab mount *Length: 1 metre Now “4 


|*Brand: ICM 
|* Colour: White 


* Metal casing 
| * Velvet mouthpiece 


$0.50, 
g 


covering ys | 
32:90 7 * No Data “$190 | 
| stock# 108-125 | stock# 108-133 stock# 108-343 
[ KITS KITS KITS KITS 
RF TEST OSCILLATOR SUBWOOFER/ BRIDGE ADAPTOR | BEGINNERS VARIABLE DUAL - RAIL 
A low cost RF oscillator design that is suitable) FOR 12V POWER SUPPLY | 
| for checking and aligning HF radios and other | Ifyou need an active subwoofer filter or amplifier If you are just beginning in electronics, then you'll | 


equipment operating between 350kHz and 30 | bridging adaptor, but only have 12vde Power source | properly baulk at building a mains 

MHz, Features digital frequency readout, the | available as is the case with car sound systems, this | operated power supply. This project uses a plugpack 
abilitly to provide either CW or modulated inexpensive adaptor box should be just the shot. It | which means that you can make your own variable 
Output and also audio and 1 MHz reference | can be con! igured to perform either of these tasks, dual rail power supply without worrying about mains 
singals from auxiliary outputs at the rear. accepts input signal at either speaker or line levels | wiring. 

and have frequency respose down to zero hertz, 
thanks to its DC-coupled singal path. 


NOW. 5 its ot 
sitz 
| BES | ee 
| $ 
| stock# 108-309 $739.00 | stock# 108-314 5 stock# 108-317 
MALIIT 


GET ON OUR EMAIL LIS: 


Our Email Customers receive PRIORITY notification of HOT SPECIALS and ONE-OFF BARGAINS all at rock bottom prices! We regularly broadcast new surplus stock items and 


other super deals via email. So, if you have an email address, we want it!!! 


Is your car turbocharged? Lucky you! 
But wait — literally: you really should hang about at the end of 

each trip 'til your turbo cools down enough to let you safely turn 
off the engine. Don’t have the time? You can solve this problem 


with our new 


URBO 
LIMER 4 


for turbo engines 


By John Clarke 


Turbocharged engines have become 
very popular in recent years. Most car 
manufacturers have at least one turbo 
engine model in their range. Turbos 
aren't just for performance cars or four- 
wheel-drives, either: many a manu- 
facturer has found that a turbo does 
wonders to tiny cars with tiny en- 
gines, turning them into the so-called 
“pocket rockets”. 

One big advantage of the turbo is 
that it can give a considerable per- 
formance advantage over the stand- 
ard unboosted types without adding 
too much extra complexity. 

Turbochargers work by directing the 
exhaust gas flow from the engine 
through a small turbine. This turbine 
in turn drives a compressor which 
boosts the atmospheric air pressure 
before it is applied to the inlet mani- 
fold of the engine. The resultanthigher 
air density allows more fuel to be 
added prior to ignition, producing 
more engine power or more efficiency 
for the same power. 

Turbochargers are often mistaken 
for superchargers (and vice versa) be- 
cause they have the same basic effect. 
The difference is that a supercharger 
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(| 


compressor is driven by a belt directly 
from the engine. 

Turbos are usually lower in cost but 
can give the best of both worlds; heaps 
of power when you want it and fuel 
economy at other times. But the turbo 
must be allowed to cool down prop- 
erly at the end of a trip before you 
switch the motor off. 


Features 


+ Automatic operation 
90 second timeout 


Under temperature 
disable 


Reset switch 


Ignition signal output for 
alarm 


Facility to override alarm 
systems which disable the 
ignition 

No battery power drain 
after timeout period 


What happens is that the turbine in 
the turbo spins very fast in the hot 
exhaust gases (100,000 rpm is not unu- 
sual). An immense amount of heat is 
involved (it’s not unusual for the in- 
side of a turbo to glow bright cherry 
red!) and that heat can do a lot of 
damage ifthe turbo doesn't cool down 
before the oil flow to the bearings 
stops. Needless to say, when you turn 
off the engine the oil pump stops 
pumping and the oil stops flowing! 

Ifthis happens, the oil remaining in 
the bearings can be cooked, It carbon- 
ises, leaving gritty coke-like residue: 
just what you don't need in a high 
speed, high performance bearing! 

What you do need is a way to keep 
the oil flowing after you've stopped 
the vehicle —and the only simple way 
to do that is to keep the engine idling 
for a minute or so. 

This Turbo Timer does that job for 
you. You can lock up your car and 
walk away, safe in the knowledge that 
the Turbo Timer will run the engine 
for just long enough to safely cool 
down the turbo and then switch the 
engine off. And if you're only nipping 
down to the shops for a litre of milk, 


The Turbo Timer, housed in a small plastic box. Immediately below is the relay which bypasses the ignition key switch, 
Keeping the engine running for 90 seconds after switch off. Below that again are the thermistor and reset seritch, 


the Turbo Timer won't cut in: it will 
only operate after the engine has 
reached normal temperature. 

The circuitry is dead simple: a 555 
timer and one or two automotive re- 
lays do the job. 


Automatic operation 


Sitting in your car for a minute or 
two after stopping might sound easy 
but it’s easy to forget; it’s also ea: y to 
think “once won’t hurt”. 

The SILICON CHIP Turbo Timer won't 
let you forget or miss out because if 
the engine is hot enough it will auto- 
matically keep running for 90 sec- 
onds or so after you switch off. 

You can even alight from your car 
and switch on the alarm during this 
period in readiness to leave. Of course 
there are going to be times that you do 
not want or need the Turbo Timer 
facility and we have catered for this. 

Firstly, the Turbo Timer does not 
operate until the engine has reached 
normal operating temperature. This is 
a fully automatic feature which re- 
quires no action on your part. It is 
useful if the car is just driven up the 
road and the engine has not had suffi- 


cient time to warm up. In this case the 
engine need not be run at idle to cool 
down the turbo bearings. 

Another scenario happens where 
the engine has reached normal oper- 
ating temperature but has not been 
working hard and where the turbo has 
not been in operation during your 
drive; for example during the slow 
trip to work in the morning where the 
engine hardly revs past idle. In this 
case we have provided a reset feature. 
You simply press the reset switch im- 
mediately after switching off the igni- 
tion and the engine will stop. 

We have catered for alarm systems 
which may be triggered by the igni- 
tion being on during the time-out pe- 
tiod. The Turbo Timer incorporates 
an ignition output which is disabled 
during the time-out period. 

Also, some alarms disable the en- 
gine from operating by breaking the 
ignition circuit at some point or by 
shorting the coil. In either case there 
is the option to add a relay which 
counteracts these offects during the 
time-out period. The disabling fea- 
ture of the alarm is regained after the 
time-out period. 


The Turbo Timer electronics are 
housed in a small case, controlling a 
relay mounted outside the case. The 
relay contacts connect across the igni- 
tion switch to maintain ignition power 
during the time-out period. The relay 
is a heavy duty type specifically for 
automotive use: the contacts can han- 
dle up to 25A. 


Circuit 

The circuit for the Turbo Timer uses 
a single 555 timer, IC1, a transistor or 
two and a sprinkling of other compo- 
nents. The circuit is powered from the 
switched side of the ignition switch 
via diode D1 and a 330 resistor, giv- 
ing an 11.4V supply rail from a nomi- 
nal 12V car battery. The 16V zener 
protects against voltage surges while 
the 100uF capacitor smooths the sup- 
ply and also maintains it for a short 
time when the ignition switch is 
turned off. This is important for cor- 
rect circuit operation. 

When IC1 is powered via the igni- 
tion and assuming the thermostat 
switch TH1 is open (pin 4 at 11.4V), 
the output at pin 3 is low and both 
transistors Q1 and Q2 are off. The 
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Fig, 1: the circuit of the Turbo Timer is based on a 555 timer IC, It is shown with the optional components (RLY2, D4, Q2 
and the 2.2kQ resistor) if an alarm bypass circuit is required. 


220uF capacitor at pin 6 is held dis- 
charged via the 1kQ resistor and the 
low state of pin 7. The trigger input 
(pin 2) is held high via the 100kQ 
pullup resistor while the negative side 
of the 2.2uF capacitor is also pulled 
high via the normally closed contacts 
of RLY1 and the 1.8kQ resistor, 

When the ignition switch is opened 
(ie, the ignition key turned off), the 
negative side of the 2.2uF capacitor is 
pulled low via the 10kQ resistor. The 
positive side of the capacitor follows 
this voltage down, triggering IC1 via 
pin 2. This releases the low on pin 7 to 
allow the 220uF capacitor at pin 6 to 
charge via the 390kQ resistor. The now 
high pin 3 drives the base of Q1 and 
Q2 via 2.2kQ resistors. 

Transistor Q1 drives relay RLY1's 
coil and Q2 drives the optional RLY2, 
if fitted. RLY1's common and normally 
open contacts close, shorting the igni- 
tion switch. The normally closed con- 
tact is open and held low via the 10kQ 
pull-down resistor. This contact can 
be used for an alarm system ignition 
input since it is low during this 
timeout period but follows the igni- 
tion supply at other times. 

The 2.2uF capacitor at pin 2 now 
begins to charge up to the full supply 
voltage via the 100k® resistor and the 
10k resistor to ground. 
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Diode D2 protects the 555 timer by 
preventing the voltage at pin 2 from 
being elevated to unsafe levels, as 
could happen if the 2.2uF capacitor 
was fully charged and the relay con- 
tacts opened. This would lift the nega- 
tive side of the 2.2uF capacitor to 
+10.2V, pushing the positive side to 
more than 21V, in all likelihood blow- 
ing the IC input. D2 also protects the 
IC from overvoltage caused by any 
spikes from the ignition system when 
the RLY1 normally closed and com- 
mon contacts are connected. 

The output at pin 3 Yremains high 
and the relay is held on via Q1 until 
the 220uF capacitor at pin 6 charges 
up to 24 of the supply. 

When this threshold is reached, pin 
3 goes low, switching off transistor Q1 
(and Q2 if fitted). The relay contacts 
of RLY1 revert to their normal posi- 
tion, cutting off the supply to the igni- 
tion circuit, stopping the engine. 

At the same time, the 220uF capaci- 
tor is discharged via the 1kQ resistor 
at pin 7. Ifthe reset switch S1 is pressed 
during the charging period, the 2204F 
capacitor charges immediately via the 
1kQ resistor and the timing period 
ceases. 

You may be concerned about any 
delay between turning the ignition key 
off and the relay contacts pulling in. 


Of course there is a small lag but in 
practice it doesn't matter — it's much 
quicker than turning your ignition key 
off and on again very quickly. The 
engine doesn't have time to stop. 


Temperature detection 

The thermostat (TH1) at pin 4 disa- 
bles operation of the timer whenever 
it is closed. It is installed on the radia- 
tor of the vehicle so that it can moni- 
tor the engine temperature. When the 
radiator is cold, the thermostat con- 
tacts are closed and they hold the 
reset pin low. This stops pin 3 going 
high so the timeout does not operate. 

When the radiator temperature 
reaches about 80°C, the thermostat 
opens and so pin 4 is pulled to 2.4V 
via the 10kQ and 2.7kQ voltage di- 
vider between the supply rail and 
ground. The circuit can now operate 
normally when triggered, with pin 3 
going high for 90 seconds. 

The 100pF capacitor at pin 4 is in- 
cluded to prevent IC1 from being trig- 
gered when the ignition is switched 
on and TH1 is open. The 2.7kQ resis- 
tor ensures that the 100F capacitor is 
fully discharged. 


Relay 2 


Relay 2 is included to enable the 
Turbo Timer to operate even if you 


have an alarm system which disables 
the ignition system. 

The relay contacts are changeover 
types so that you can make the re- 
quired connection if the alarm system 
breaks the circuit or break the connec- 
tion ifthe alarm applies a short to part 
of the ignition. 

This relay (along with Q2 and its 
2,2kQ base resistor) is optional and 
need not be used even if you have an 
alarm of this type. It means, though, 
that the alarm cannot be set until after 
the turbo timeout period. Standing 
around waiting for the turbo timer to 
time out is about as convenient as 
sitting around waiting for a minute or 
so to turn the engine off — hence its 
inclusion for those vehicles fitted with 
ignition-disabling alarms! 


Construction 


Most parts for the Turbo Timer are 
mounted on a PC board coded 
05411981 and measuring 104x 58mm. 
The PC board can be housed in a 
suitable case measuring 130 x 68 x 
41mm. 

Alternatively, you can house the 
entire circuit in heatshrink tubing. The 
photographs show a plastic case but 
there are some security arguments for 
a metal (diecast) case; more on this 
subject shortly. 

The PC board was sized to clip into 
the plastic catches on the side of the 
box. Make sure that it is of the correct 
width to fit snugly in position. Use a 
file to narrow down the PC board if it 
is too wide. 

Begin construction by checking the 
PC board for shorts between tracks 
and possible breaks, then insert and 
solder in all the PC stakes. 

The resistors can be installed next 
using the accompanying colour code 
table as a guide to selecting each value. 
Alternatively, you can use a digital 
multimeter to measure each value. If 
in any doubt as to a resistor's value, 
check it anyway. 

Diodes can be mounted next, taking 
care with the polarity of each. Make 
sure that you use a 1N914 or 1N4148 
type in the D2 position. ZD1 must bea 
zener diode; it may be marked 1N4745. 

Take care of any polarity-conscious 
components: transistors Q1 & Q2 
(which are positioned as shown with 
the curved side toward the edge of the 
PC board); IC1; the diodes (don’t mix 
up the zener with the others) and the 
electroyltic capacitors 
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Fig. 2: all components 
except the reset switch, 


thermistor and relay(s) 
mount on a small PC board. 
Take care with D2 and ZD1 
- they sometimes look 
almost identical. 
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Fig. 3: this full-size PC board pattern can be used to etch your own 
board or used as a reference when checking a commercial or kit board, 


Yal 


col Reyi © 
RLY! COIL 
7 
C) COIL RLY2 Rive colL 
BATT+ 
RLY] NO 
z Thi 


CHASSIS 
EARTH 


oo 


Ņ IGNITION 
RLYI NC 
ALARM IGN IN 


mo 


We mounted our relay on the end of 
the case, but there is no necessity for 
it to be so mounted. If you mount 
yours on the end of the case, drill the 
case to accept the mounting bolt for 
the relay and about a 10mm hole for 
the wiring loom to exit. 


Wiring 
We used light duty wire for all wir- 


ing except for the wires to the ignition 
switch and wires connecting to termi- 


nals 87 and 30 of the relay. These 
must be wired with heavy duty auto- 
motive wiring. Use insulated crimp 
female spade connectors to connect to 
the relay terminals. 

You can test the Turbo Timer using 
a 12V supply with a rating of at least 
200mA. First connect the positive sup- 
ply to “+12V from battery” and the 
negative to the “chassis earth” termi- 
nals on the PC board. Do not connect 
the TH1 thermostat at this stage but 
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Use this photograph in conjunction with the PC board overlay when assembling 


your Turbo Timer. 


you can connect the reset switch to its 
terminals. 

Now short the “+12V from battery” 
and “+12V from ignition switch” PC 
stakes. Nothing should happen but 
when you disconnect this wire (which 
simulates the opening of the ignition 
switch) , the relay should be activated. 
The relay should be de-energised af- 
ter about 90 seconds. Try the opera- 
tion again and check that the relay 
drops out when the reset switch is 
pressed. 

Temporarily short the thermistor 
terminal to the chassis earth terminal 
and ensure that the relay does not 
operate. This simulates operation on 
a cold engine. 

If the circuit operates properly you 
are now ready to install the Turbo 
Timer into your vehicle. 


Security 

One important consideration for a 
Turbo Timer is vehicle security — not, 
as you might imagine, the problem of 
the vehicle being driven away during 
the timeout period. You are usually 
close enough to the vehicle during 
that period for it not to be a problem. 


on0a0aua 
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Vehicle manufacturers these days 
go to considerable lengths to hide, or 
camouflage, ignition wiring to make it 
just that much harder for thieves. 

You will have to identify which 
wires are which to install the Turbo 
Timer- and it will probably take some 
time (a commodity most thieves don’t 
have). 

Having connected the Turbo Timer 
successfully, you will have bypassed 
alot of that security and identified the 
two most sought-after connections (for 
a thief) — the ignition terminals. 

For this reason, your installation 
needs to be carefully thought out. It is 
almost certainly best NOT to install 
the Turbo Timer under the dashboard 
where it can be easily got at or where 
a thief can spend time without draw- 
ing too much attention. 

The best spot is probably inside the 
engine bay, hidden ifat all possible. If 
you can make it look like part of the 
wiring loom (eg, with heatshrink tub- 
ing) so much the better. 

If you mount the Turbo Timer in a 
case, remember that underneath the 
bonnet of a turbocharged vehicle is a 
very hot, hostile environment. Ensure 


Resistor Colour Codes 


4-Band Code (1%) 

orange white yellow brown 
brown black yellow brown 
brown black orange brown 
red violet red brown 

red red red brown 

brown grey red brown 
brown black red brown 
orange orange black brown 


1 PC board, code 05411981, 
104 x 58mm 
1 case, 130 x 68 x 41mm 
1 20A 12V horn relay with 
change over contacts (RLY1) 
1 80°C thermostat with normally | 
closed contacts 
1 normally open pushbutton 
switch (S1) 
7 insulated 6mm female spade 
connectors 
2 crimp eyelets 
8 PC stakes 


Semiconductors 

1 555 timer (IC1) 

2 BC337 NPN transistors (Q1,Q2)* 
3 IN4004 1A diodes (D1,03,D4) 
1 1N914, 1N4148 diode (D2) 

1 16V 1W zener diode (ZD1) 


Capacitors 

1 2204F 16VW PC electrolytic 
2 100uF 16VW PC electrolytic 
1 2.2uF 16VW PC electrolytic 
2 0.1uF MKT polyester 


Resistors (0.25W, 1%) 


1390kQ = 12.7kQ 21kQ 
1100kQ 22.2kQ* 1332 
2: 10k2 11.8kQ 

Option 


1 20A 12V horn relay with 
change-over contacts (RLY2) 

Miscellaneous 

Automotive connectors, 

Automotive wire, solder, etc. 


* Q2 and one 2.2k resistor are 
also optional if RLY2 is not fitted 


that the case is mounted well away 
from the “hot” side of the engine and 
that a suitable case is used to prevent 
water ingress. In fact, we would prefer 
to see a metal diecast case used. Sure, 


5-Band Code (1%) 

orange white black orange brown 
brown black black orange brown 
brown black black red brown 

red violet black brown brown 

red red black brown brown 
brown grey black brown brown 
brown black black brown brown 
orange orange black gold brown 
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Fig. 4: full-size artwork for the label on the 


they cost a few bob more — but what's 
your car worth? 


Installation 


Taking into account the above com- 
ments, find a suitable position for 
mounting the unit. 

Locate the fused side of the ignition 
circuit and the fused side of the bat- 
tery supply — you may need a work- 
shop manual to help you with this 
because it is not normally something 
you'll find in an owner's manual. 

In most vehicles, the fusebox is 
mounted under the dash. It's easy to 
check which connectors are fused us- 
ing either a 12V test lamp or a 
multimeter — pull out the fuse and see 
if you still have voltage! 

The ignition circuit is usually most 
easily accessed under the bonnet 
rather than under the dash. Most ve- 
hicles have the ignition fuse separately 
mounted under the bonnet. 

The wiring to all points should be 
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Fig. 5: if your alarm system disables the 
ignition by shorting it out, use option (a). 


If it open circuits the ignition system, use (b). 
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made using good quality automotive 
connectors. 

You will also need a chassis point 
to connect the ground supply of the 
circuit to the battery negative termi- 
nal. This can be an existing screw in 
the metalwork or a separate self-tap- 
ping screw which secures the eyelet 
terminal for the ground lead in place. 
If mounting the relay externally you 
will also need to find a suitable screw 
~ the mounting plate usually needs to 
be grounded. 

If you are the only driver of the 
vehicle, it is better to mount the reset 
switch in a not-too-obvious position. 
Ifyou havea dashboard with any spare 
switch mounting plates, you could 
use one of these. If others drive your 
vehicle, or if putting it in for service, 
let them know it has a Turbo Timer 
fitted and where the reset switch is! 

The thermal cutout switch can be 
mounted on the radiator body but not 
on the cooling core. You may be able 
to secure it using some steel 
wire which wraps around one 
of the side chambers by pi 
ing it through the cooling fins. 
Make sure that the surfaces of 
both thermal switch and ra- 
diator are mating squarely. 

A smear of heatsink com- 
pound between mating sur- 
faces will ensure better ther- 
mal contact. 

As an alternative, on a cop- 
per or brass radiator you could 
solder a couple of M3 nuts to 
the radiator body and secure 
the thermal switch to these us- 
ing the integral mounting plate. 

Otherwise, you may need to 
attach the thermal cutout to 


plastic box used for the prototype. This 
may need slight enlargement or reduction (eg by a photocopier) on a metal box. 


the radiator hose using tie wire, 
cable ties or similar. 

One contact for the thermal 
switch connects to the Turbo Timer 
PC board while the second termi- 
nal connects to chassis near the 
radiator using a self-tapping screw 
to secure the eyelet. 

Incidentally, if you ever need to 
disable the Turbo Timer (eg, for 
vehicle service), shorting the two 
thermistor terminals together is the 
easiest way to do it. 

You may wish to connect up the 
optional second relay (along with 
Q2 and its 2.2kQ base resistor) if 
you have an alarm system installed. 
Note that you should use the igni- 
tion output on the Turbo Timer if 
the alarm monitors the ignition. De- 
tails of how to wire up the second 
relay are shown in Fig.5. There are 
two alternatives catered for in this 
wiring. 

Firstly in Fig.5a, the wiring dia- 
gram shows how to wire the relay to 
counteract the alarm unit from 
shorting out the ignition. 

Fig.5b shows how to counteract the 
alarm unit when it open circuits the 
ignition system. The normal alarm ig- 
nition disable feature will be main- 
tained once the turbo timeout period 
has expired. Use heavy duty automo- 
tive wire for the connections. 

Ifthe 90 second delay is too short or 
too long, you can adjust it by varying 
the 390kQ resistor between the posi- 
tive supply and pin 6. Increasing the 
resistor will increase the time, decreas- 
ing it will (surprise!) decrease the 
timeout period. The 220uF capacitor 
could also be increased to 470uF for a 
longer period. 


Using It 

Operation is virtually foolproof: 
when you park the vehicle, ensure it 
is in "park" (auto transmission) or "neu- 
tral” (manual transmission), engage the 
handbrake fully, turn the ignition key 
off, remove it, get out and lock up. . 

Note the comments above about set- 
ting your alarm, if you have one. 

Finally, a warning: if leaving the car 
in an enclosed area (such as a home 
garage) beware of the carbon monox- 
ide fumes which will be given off 
during the engine run-on period. Park 
the vehicle so that its exhaust is di- 
rected outside or leave the garage door 
open. Carbon monoxide is colourless, 
odourless . . . and poisonous. sc 
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SERVICEMAN'S LOG 


Big tellys, PCs & car computers 


Why is it that all large-screen TV sets are 
located up flights of stairs, making it 
impractical to move them? I recently came 
across two such monsters, along with a PC 
that kept losing its icons. I also got tangled 
up with a couple of car computers. 


It was with fear and anticipation 
that I set off to “look at” a large screen 
Sanyo TV, as Mrs Collins had begged 
me to. She was unable to tell me the 
model number as she could not get to 
the back of the set but she repeated 
that the fault was no picture. And 
because she was recuperating from an 
operation on her leg, she really needed 
to watch the telly. 

When I arrived at the third storey 
unit, mentally noting that there was 
no elevator, I was surprised to find 
that her home was even smaller than I 
had imagined it to be. You couldn't 


miss the 78cm stereo TV as it took 
pride of place in the living room. The 
furniture was spread out in a semicir- 
cle around the set, as though it was 
praying to the craven idol. 

How they got the set into this match- 
box must be a story in itself but one 
thing was for sure — it was going to 
have to be fixed on location, as I cer- 
tainly didn’t have the facilities to take 
it to the workshop. 

When I finally managed to move 
the set out a fraction from the wall 
and craw] behind it, I established that 
it was a Sanyo CPP3310TX-01 (A4- 


YOU COULDN'T MISS THE 782e 
STEREO TV AS IT TOOK PRIDE 
OF PLACE IN THE LIVING ROÒMsss 
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A33 chassis). Because of the restricted 
space, it took some effort to remove 
the back but this did little to make the 
access any easier. Secretly, I prayed to 
the Patron Saint of Television for a 
merciful and quick conclusion to this 
repair. 

Thad already established that there 
was sound but no raster from any 
source — be it from the TV tuner or the 
AV inputs. Nor was there any Teletext 
on Channel 7. I propped up a large 
mirror in front of the TV so that I 
could monitor any activity from the 
rear and then turned up the screen 
control on the flyback transformer to 
produce a blank clear raster, 

Well, the report card on the TV now 
showed me that almost all the circuits 
were working. However, the lumi- 
nance and chrominance signals were 
disappearing somewhere between the 
video detector and the picture tube. 
And because there was no picture from 
the AV inputs, this meant that the 
problem could be shifted a little fur- 
ther away from the detector — possi- 
bly to the analog switching circuitry. 
Even so, it was looking more and more 
like a problem with the small-signal 
decoding stages and for this I needed 
a circuit diagram. 

Mercifully, Mrs Collins had kept 
the one that came with the set and so 
I started by checking the nine major 
voltage supply rails (B1-B9) from the 
switchmode power supply, the fly- 
back transformer and the remote con- 
trol receiver auxiliary supply. I also 
checked the ancillary rails which are 
derived via IC regulators and checked 
the low voltage rails to the signal pro- 
cessing circuits but nothing was amiss. 

By now, I was suspecting IC201 
(M513086P) — the jungle IC — but I 
really couldn’t go any further without 
an oscilloscope. I left, having made an 
appointment to call back later in the 
week. As I drove off to the next job, 
one point I had noticed with the TV 
was niggling away at me — there was 
no on-screen display. I had dismissed 


this at the time but now I couldn't 
help feeling that I had been down this 
path before. 

When I got back to the workshop, I 
phoned Sanyo Technical Support and 
they also (without prompting) sug- 
gested the jungle IC. They also ad- 
vised me to check crystals X421 and 
X261. To save time, I ordered the IC 
just in case this was the problem. 

I was back at Mrs Collin’s little flat 
a few days later and this time there 
was even less room as I had brought 
an oscilloscope and a signal genera- 
tor. Access to the underside of the 
main PC board was impossible and it 
wasn’t much better for the top be- 
cause the AV board got in the way. 
Because nothing could be seen on the 
screen, I couldn't tune the TV into the 
RF output of the pattern generator so I 
injected colour bars into the video 
input phono socket (AV1) instead. 

It took me quite some time with the 
circuit to finally work out that the AV 
module not only selects the various 
sources but also splits up the video 
into chrominance and luminance sig- 
nals. The latter then goes through a 
“video unit” which is a noise reducer 
circuit, before finally arriving at pin 
18 of IC201. The CRO confirmed this 
and also that the crystals were oscil- 
lating with the remote control. 

Next, I selected a channel number 
which had good sound before check- 
ing the video output from the IF pack 
on test point TP-J with the oscillo- 
scope. The signal was there and also 
at IC201. Reselecting AV1, I then meas- 
ured the colour difference output sig- 
nals from IC201 on pins 1, 2 and 3 and 
was surprised to find them all there, I 
then followed these signals through 
the AV board “Super Imposer” 
(C1307), which switches through the 
Teletext, and onto the CRT socket 
where the signal died after the emitter 
input to the output transistors. 

It was then that the bells began ring- 
ing, because I had been here before 
with a very similar problem in a 
Palsonic 5138 TV set (see November 
1997). Sure enough, here was the ex- 
act same component, namely a 120kQ. 
resistor (R692) feeding the base cir- 
cuit of the video output transistors 
from the +200V rail. And once again, 
the high voltage had been too much 
for this low-wattage resistor and it 
had failed, switching off all three tran- 
sistors. 

If only I could remember all these 
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Fig.1: the standby switching circuitry in the Sony KV-C2931S. A break in 
the circuit between R634 and D624 meant that Q601 was being turned off 


but the fault was intermittent. 


faults, although I'm sure I won’t forget 
this one the third time around. Any- 
way, Mrs Collins was delighted and I 
was left with the challenge of disen- 
gaging myself from the tangle ofequip- 
ment and getting out of that tiny flat 
in one piece. 


Another monster 

In the meantime, yet another house 
call was booked in for a large screen 
TV. Why is it that all the biggest sets 
are located in the most difficult posi- 
tions — usually up flights of stairs 
with no lifts? Or is it just me being 
paranoid? 

This time, the set was a 1990 Sony 
KV-C2931S, using an AE-1B chassis 
made in West Germany. The complaint 
was intermittent no sound or picture. 
Mrand Mrs Mowbray, who owned the 
set, were a retired couple living on the 
top floor of a duplex and had enough 
trouble getting up and down the stairs 
as it was, so they were in no position 
to assist me with the TV. Once again, 
it was a case of the workshop going to 
the TV rather than vice versa. 

Because I had serviced so many of 
these sets, I thought that the fault 
would be easy to fix. It would prob- 
ably turn out to be a dry joint on the 
motherboard and I was quite confi- 
dent of an early and successful. vicy 
tory as I climbed the many stains. ssy; 

I arranged with the Mowbrays ito 
get a blanket and cushions ready and 
then gently tilted the set over onto its 
front to rest on them (the cushions, 


> MHOT 
not the Mowbrasf! Removing two 
screws and a coaplé6Ptlips gave me 
access to the underside of the set and 
I then spent overyhalf an hour re- 
soldering many suspect;joints on the 
motherboard, especiallyjaround resis- 
tors R614 and R633 and around Q608. 
Some of the @.¥ joints were inac- 
cessible under thejblack plastic frame 
and the only cheap and quick way to 
address these isto cut a.small part of 
it away. Anyway..\-resoldered all the 
transformers, transistors, diodes, plugs 
and sockets and,some of the power 
ICs. Finally, satisiied with a job well 
done, I reassemb},d it-all and made 
sure all was working well before confi- 
dently leaving. ,, R 
Unfortunately, my; triumph was 
short-lived — Mr Mowbray phoned 
about two weeks Jater and said it was 
doing the sameything again and could 
I please call backs Disappointedly, I 
returned, and sureenough the picture 
and sound would.come and go as you 
tapped the set. Now I had in fact tested 
this thoroughly the Jast time, when 
tapping it or even t} wmping it made 
no differences. Z, 
This time lieftjy,. 
position and gei A; ved the back, 
then tapped argy e “s set exploring 
formoresensitiy uts: Aftera while, 
Tfelt, sure tha’ the problem lay on 
tuner IF mod eA, sọ I reworked the 
soldering all + ver this board, concen- 
trating on the edge connectors, the 
tuner and any coils. I then unsoldered 
the IF module (VIF901) and reworked 


inan upright 
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the module was also missing. The 7V 
But there was no video going into 


rail comes in on pin 6 of connector 
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CNV-01 and I traced the line 
back to the collector of transis- 
tor Q601 (the standby switch) 
on the motherboard. There was 
8.4V on its emitter (which is 
correct) but this same voltage 
was also present on the base, 
thus completely switching the 
PNP transistor off. 

Q601’s base is controlled by 
transistors Q606 and Q609 via 
R634, D624 and R618 — see 
Fig.1. There should have been 
OV on Q609's collector and this 
proved to be the case. There 
was also OV present on the cath- 
ode of D624 but R634, which is 
connected directly to it, meas- 
ured 8.4V. This meant that there 
had to be a break in the board 
track between D624 and R634, 
although the track looked per- 
fectly OK. 

This track, by the way, is only 
about 25mm long and passes 
next to a hole drilled through 
the board, This might have been 

a screw hole but there was no screw 
fitted — maybe it was only used in the 
course of manufacture and discarded 
later. 

I scratched away the lacquer cover- 
ing the track and, using an ohmmeter, 
eventually found a hairline fracture 
in the copper. Resoldering the crack 
fixed the problem and I carefully 
reassembled the set. A check some 
three months later revealed that eve- 
rything was still OK, so I think I've 
finally fixed the monster. 

If I'm wrong, I’m returning with my 
best fine-tuning tool - my baseball 
bat. John Cleese will have nothing on 
me after I’ve given that set a stern 
talking to. 


Missing icons 

In addition to the usual VCRs and 
TV sets that come my way, I’m also 
often confronted with computer prob- 
lems. Some of these can be quite unu- 
sual and I have one such story this 
month. 

The first was a 1994 ICL ErgoLite 
computer, which is actually an Acer 
80486 DX-50 in disguise. Its main 
problem was that it was unable to 
save any setting made within Win- 
dows 3.11 on exit, resulting in a blank 
Program Manager with no icons. 

At first, I thought that this would be 
a case of simply reloading Windows 
over the top of the existing installa- 


tion but this didn’t help. I then spent 
some time reloading DOS 6.22 and 
customising its config.sys and auto- 
exec.bat files to optimise memory but 
that didn’t help either. I then ran 
Scandisk, a virus checker and defragg- 
ed the drive but I wasn’t getting any- 
where. The resources were fine and 
the computer hardware was fine too. 

My next step was to examine sys- 
tem.ini and win.ini but again I could 
find nothing untoward. What finally 
put me onto the right track was think- 
ing more carefully about what was 
actually happening and especially 
why the icons were disappearing (very 
Agatha Christie). 

This part of the operating system is 
controlled by Progman.exe and cus- 
tomised with Progman.ini. Using my 
trusty XTree Gold (the one and only), 
Texamined Progman.ini and compared 
it with the Progman.ini from another 
computer that worked. Normally, this 
text file has two headings, [Settings] 
and [Groups], the former giving de- 
tails as to how the groups are arranged 
and the latter describing what the 
groups actually are. However, on the 
faulty computer there were two or 
three lines of machine code and then 
the settings and codes were repeated 
about half a dozen times, often with 
conflicting information. 

At last I was getting somewhere, 
Hopefully, all I would have to do is 
edit the Progman.ini file but first I 
went to the Windows directory and 
printed out a list of all the group files 
(*.grp) for use as a reference. After 
that, I backed up Progman.ini and then 
edited the file by removing all the 
machine code and then listing all the 
Group files under the [Group] head- 
ing. Finally, I edited the lines under 
the [Setting] heading, removing any 
duplicates in the process, and re-saved 
the file. 

This simple measure completely 
fixed the problem. The next time I 
went back into Windows, all the icons 
were there — indeed there were even 
some duplicates. A little extra house- 
work made everything shipshape and 
the program groups now remained in 
place each time I exited and rebooted 
Windows. 

My guess is that the problem had 
been caused by the computer being 
turned off (or crashing) while Win- 
dows was still running. This had cre- 
ated lost clusters and chains which 
had been repaired as best as possible 


by Scandisk. Unfortunately, the 
Progman.ini file had been corrupted 
and could only be manually repaired 
using the method just described. 

The moral of the story is to always 
exit Windows properly before turning 
the computer off. 


Car computers 


My final two stories for this month 
are also about computers but this time, 
they involve car computers. So how 
did I come to get involved in car com- 
puters? Simple — a mate of mine runs 
an automotive workshop. 

The first story is about a Eunos that 
wouldn't start, although we were 
pretty sure that it wasn’t the compu- 
ter itself that was at fault because a 
substitute didn’t fix the problem. The 
car would crank and there was spark 
but no injector pulses. Based on this, 
we deduced that the problem prob- 
ably lay somewhere between the com- 
puter and the fuel injectors but there 
were a few other possibilities. With 
amazing luck, we actually managed 
to obtain a photocopy of the wiring 
diagram for the car but not of the 
computer itself, unfortunately. 

We began by using a multimeter to 
establish that 12V was getting to the 
computer and to the injectors — and 
this proved to be the case. However, it 
was prophetically pointed out at the 
time that it isn’t a good idea to use a 
multimeter in auto electrics, as the 
internal resistance is so high that it 
can give very misleading results. In- 
stead, it is far better to use a 12V lamp 
probe but we couldn't find the work- 
shop unit at first. 

After these initial checks, I decided 
to use a CRO to check the input pulses 
from the two crank sensors (why two?) 
and the output pulses from the com- 
puter to the fuel injectors — this while 
someone else cranked the engine. Eve- 
tything seemed to be working per- 
fectly and so it definitely looked like a 
wiring loom problem. 

Next, I moved the CRO to the en- 
gine bay and checked the pulses go- 
ing directly to the injector connec- 
tors. These were all present, so why 
wasn’t it working? 

It was at this point that the lamp 
probe was found and we checked the 
12V rail to the injectors again. And 
whereas the meter had told us there 
was a full 12V, the lamp told us differ- 
ently. The 125mA globe (24V 3W) 
hardly lit, which indicated a high re- 


SECRETLY, I PRAYED 
TO THE PATRON SAINT 
OF TELEVISION... 


sistance in the wiring loom and/or the 
relays between this point and the bat- 
tery. 

Even though we had the wiring dia- 
gram, we still had difficulty following 
the leads and identifying the various 
plugs and sockets. To begin with, in 
order to confirm our diagnosis, we 
connected a jumper from the fusebox 
to the injectors and cranked the en- 
gine. To our delight, it immediately 
fired up but the engine stopped as 
soon as we removed the jumper 

It was while we were tracing the 
12V rail with the lamp probe that we 
almost had a disaster. The lamp probe 
consists of a festoon globe inside a 
hollow uninsulated metal cylinder 
with a sharp point on one end. The 
other end has a lead with a crocodile 
clip going through an insulator, a 
spring and another insulator to the 
other end of the globe. Unfortunately, 
I pulled too hard on the lead while 
trying to reach one of the sockets and 
broke the internal insulator, thereby 
shorting the lamp completely out. 

Immediately, buckets of amps start- 
ed flowing and the lead started to 
melt. Fortunately, I was able to break 
the circuit within a second or two of 
seeing the smoke — but what damage 
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had I caused? Well, as it happened, 
none because when we cranked the 
engine, it started immediately. The 
high current had “cleaned out the cob- 
webs” and improved the bad connec- 
tion we were trying so hard to find. 

This was maddening because this 
was now a classic Clayton’s fix — ie, 
the repair you have when you are not 
having a repair! Luckily for us, we 
had already narrowed it down to a 
plug and socket near the fusebox 
marked X07 (white and red wire) and 
actually wiggling it with a x1 ohmme- 
ter across it saw the needle tremble 
slightly. 

So rather than leave it with a “she'll 
be right, mate” attitude, we soldered a 
jumper lead across the plug and socket. 
The car was then soak tested(!) but it 
gave us no more grief. 


Airing a Subaru 

The final story in this computer 
trilogy of bravely going where no-one 
else will go concerned a 1990 Subaru, 
which had an electronically-control- 
led suspension height system. This 
consisted of four air-bags in lieu of 
coil springs that were individually 
pumped up and down with a com- 
pressor and controlled by solenoids. 
These were in turn controlled by a 


ontinued 


microprocessor, either automatically 
or when commanded by the driver. 

Of course, the problem was that 
nothing was happening when the but- 
tons were pushed — the suspension 
remained in its lowered position. Vari- 
ous other people had had a go at try- 
ing to fix the problem and the bone 
was being pointed at the computer as 
the likely source. 

Once again, we had a wiring dia- 
gram for the vehicle, which was a 
relief, but not for the computer. Ini- 
tially, I was given the computer box 
only and told “go fix”. I must confess 
that I wasn’t all that optimistic at first 
but what did we have to lose? 

The computer consisted of a large 
microprocessor chip and a lot of pe- 
ripherals, plus seven 2SD1392 tran- 
sistors whose collectors went directly 
to the connection sockets. Initially, I 
spent some time checking for all the 
obvious things (ie, dry solder joints, 
dry electros and short/open circuits) 
before turning my attention to the tran- 
sistors. These all measured good ex- 
cept for one which was badly cooked. 
You beauty! 

I reported back that I had found a 
fault in the unit but pointed out that 
some external fault must have caused 
the damage. There was nothing for it 
but to check it out in circuit with a 
lamp probe. 

First, we established that there was 


12V going into the computer on pins 2 
& 3 and that there was also 12V on the 
collectors of all the transistors. We 
then identified which transistor did 
what. Four controlled the airbags at 
each wheel, one the compressor relay 
and the other two the charge and dis- 
charge valves. 

Our next step was to short each of 
the collector connections on the socket 
to ground in turn (with the computer 
unplugged). Each solenoid operated 
correctly except for the discharge valve 
which is controlled via pin 1. And 
guess which transistor controlled pin 
1. 

Temporarily, we took the discharge 
valve out of circuit and refitted the 
computer. This confirmed that it was 
actually doing its job because we could 
hear the relays working. So why wasn't 
the suspension being raised and low- 
ered? 

The answer was that the discharge 
valve was not only short circuit but 
was also stuck open. Unfortunately, it 
is mounted on the compressor and 
this can only be accessed by removing 
lots of other parts and putting the car 
up on the hoist (the compressor and 
valves sit just above and in front of the 
passenger's front wheel). 

At first we thought that we would 
be scuppered by the hoist because the 
wheels would drop and the computer 
would think that the system was fully 
discharged so we couldn't test it. How- 
ever, we managed to confirm that the 
air-switch solenoids were operating 
but that there was no air to pump the 
airbags. We checked the reservoir and 
pipes for leaks but found none, which 
meant the problem was definitely the 
discharge valve. Unfortunately, this is 
an integral part of the compressor as- 
sembly and is a totally unserviceable 
unit. 

It wasn’t easy removing and replac- 
ing the compressor but a new one at — 
wait for it, almost $2000-finally fixed 
it. After all that, give me a telly any 
time. sc 


AFTER ALL THAT, GNE ME A TELLY ANYTIME 
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T r A rit og bling tnt od. UF 
brackets when ordering if available. 


only 1mC orless!!) 
2mm 


3000 mC-YELLOW..... 10 for $5 
300mC-GREEN..... 10for$3 
1400 mC -RED.. 10for$6 


FREE ADS ON OUR WEB SITE FOR 
COMPANIES & INDIVIDUALS 
CONDITIONS APPLY. E-Mail us. 
E-mail: oat net 


Photo Transistor... 10for$5 [12VDC -240AC INVERTER Features include modified: ‘square http://www.oatle com 
‘Sinai [wave output, Auto start with load sensing, Uses six power MOS- 

3000 mC-YELLOW.... 10fersé FETS with minimal heatsinking required, 200-600VA. dependant | NEW SUPER LOW PRICE + LASER 
SOHC SCREEN eae jon trans former size. To save money youcan use an AUTOMATIC LASER LIGHT SHOW KIT: 


3500 mC-RED..... 10 for $6 
Photo Transistor. 10 for $5 
Smm FLASHING 


rewind your own transformer. Basic kitincludes 
pcb & all on-board components + 4 X 60) 
IMOSFETS. $35 Requires 240V to 

8-0-8 V transformer 


MKIII, Automatically changes every 5 - 60 
secs, & is adjustable. Each motor has 8 
Speeds, one motor is reversible, & one can 
stop. Countless great displays from single 


Ring or E-Mail for more details. Piane fewer eroin ordes, 

i V stars, 
WE ARE LOOKING TO BUY NEW & USED SURPLUS OR OBSOLETE STOCK] una Single and alignment Mi “Alon 
COMPONENTS, MODULES, PCBs, MECHANISMS, MOTORS, GEAR BOXES. Key. Kt ine PCB ai am bunt] can 


3000 mC - YELLOW..... 10for$10 
60 mC- GREE! 10for$10 
300mC-REI 10for$10 


10mm HOUSINGS, CABLES, CONNECTORS, SWITCHES, METERS, COMPLETE|onents, three small DO motors, mirrors, 
ASSEMBLIES JUST CALL OR FAX WITH THE DETAILS. WHAT MIGHT APPEAR! precision adjustable mirror mount 
TO BE WORTHLESS TO YOU MAY BE VALUABLE TO US. LARGE OR SMALL |+ Very bright 650nM lase 


3000 mC- RED. 10for$12 


10mm FLASHING 
400 mC-GREEN. 10for$12 QUANTITIES YOU MAY BE SURPRISED WHAT YOUR STOCK IS WORTH!!! 


3000 mo -YELLOW..... 10for$12 LASER DIODE POINTER KIT NEW!!! CODE HOPPING 
SmmINFRA-RED id’ ITTE 
850nM 10xthe brightness of880nMbut [coula buy a very Brighi Pa ae re 


have some visible red $1.30 Ea. 10for$10 |laserforjust$15? 
Sont YSTERY BAG OF 100 LEDs = |weiguessagainti? (kas) -$15 [Hoh secutyinavey smal, 


Contains: No standard LEDs!!! NEW 1/2/3 AXIS CNC SYSTEM. fob size) pre-built package. Both “*SPECIAL™SPECIAL“SPECIAL™ 

fir Premium quality. or better with at least (computer numerical control) This system [crystal Wehea on AAM aris FOR $1 EXTRA WITH EACH ORDER 
(if not more) 1blue, 1 ultra green and 1|inciudes a new Stepper motor driver kit|approx, 100m range. The WE WILL SEND WIRING KIT I!! 
flashing. An absolute steel at $8 per bag. (one kit required for each axis) designed to receiver will drive central locking Great for cars, radios mobile phones, fog 
FOG MACHINES be used with sofware freely available on|syctems indicator relays boot lights eto. 4 colours, 2 guages of wre, 
init woud be tea raae achines, This ithe Internet for use with home. orlrcesse relays teste igni Spade connectors, fuse holders, fuses. 
junit would be the perfect partner to our professionally built a milling machine, land more:$100for 1 TX& 1RX. 17+ mtrs, of wire. Limited offer!!! just $1 


laser light shows, ideal 
2 lathe, engraver or cutter etc. with home & extra Txs: $30. 12V- 12A UHF DATA TRANSMISSION 

[ped beet limit ‘switches and a high degree of|relays:52.50Ea Stamp sized Xtal locked 439.9MHz 
etc. A special accuracy (can be better than .001", We -= -s Superhetrodyne receiver module $25 
Bee supply the kit inc. Peb al on-bos KEY-CHAIN LASER POINTER Smali matching transmitter kit $12 (K122) 


under $200 < [components etc. plus Internet resources Very bright 650nM laser pointer 
Coming soon cS (shareware software & building or buying |" ahigh quality machined, } 
Reserve one now (G51) mechanical components. Around $30 per Metal housing e 


“** SPECIAL BARGAIN "7 Califor further detail 
12y Ah GEL BATTERY BARGAIN NDE eee $20 _¢ 
resh stock of eT — FOR SALE TO ADULTS ONLY | eo 
Istandard gel cell batt- kr ERARA VERY BRIGHT LASER MODULE ~ CCD CAMERA SPECIAL ** 
acti a eigen pine, 
PRE BUET NIN ANP FOR CAMERAS [ecg aive roniar $18 es penent iia ee R renano È 
|20X21mm. Includes microphone, cable | microphone by combini |(Lm2) models. 42mm With: Pinhole (60d cd 
f& connector, requires 12VDC $10 it with our FMTX MK2 trans-mitter kit. S161 OR S ONLY 9), 


|FREE VHF VIDEO MINI MODULATOR |for the kit plus the microphone meenet SOLDER MOP *Preesereens be sae sion deg.;$89. 


your every camera (Rm2), Thisunftallows] = NEW ++ NEW =" NEW “= |Quality SERVISOL SOLDER MOP (UK) |99 ooog: S104 | (60 
lyou to use your Tv'santenna HIGH POWER IR TRANSMITTER AND|brandThis stuff really sucks!!! 'deg.), 92 deg.: 
Hered 6 H fe heft sound RECEIVER ‘Applications include data eet eeu ideg.'8110, 180 deg: 
rice transmitter, powerful Passive infrared de-| solder better VERY EEN ENT a aeee 
lof a camera for our VHF tector, IR invisible fence / gate & doorway|than a solder VERY EFFICIENT WHITE LIGHT - LCD 
modulator sound kit monitor. Range: with 5 IR LEDs (can drive | sucker DISPLAY; (ref. EA.) Brand new Sharp 640 
up to 50 LEDs) passive mode 10m (5|At $2.50 per 1.5Mtr. roll x480 LCD display which features an easily 
LEDs), active made 40m (5 LEDs). Range|CGA COLOUR MONITOR... NEW12V (removed very efficient cold cathode 
fan be boosted with a cheap torch re-IDC-1A 6"colourmonitor, => Fluorescent lamp 5mm X 150mm 
flector. The kit has active high & active low|ready tobe enclosed, Produces useful white light at only about 
[check our Web Site _| outputs for relays etc Simple to construct|no housing , just the tube, labout 1-3W AC input!, 10000 hour life! 
NEW STEPPER MOTORS PCB can be cut into two for active mode or|driver PCB's and data Display + Backlight Inverter Kit (Needs 
30 ozJ/in. torque, 2.5 deg. 144 ste for data transmission. Kit inc. PCB, all on-|sheet 12V-150mA): (D11)517 (Data:$2) 
voltage, compact 57 x 38mm: $14 board components, 5 IR LEDs + salvaged [now just$40 (G62) mA): ( (Data: $ 
sgt (ae new plasticcase Allfor $28. merar NIGHT VISIO! SOLID STATE 4-6A PELTIER EFFECT 
TMO STEPPER MOTOR DRIVER|2AXiS ROBOTIC ARM WITHGRIPPER | aac in etwas Re T MISIO COOLER / HEATER 
DRIVER KITS WITH MOTORS s,s. | REF. SC Dec.97. This robot uses the wali Rata quardiiy of deen, 3.3A@14V(GP1) PELTIER: $27, 6A 
EPPER MOTOR DRIVER Kit pise |known Mini serial servo controller to| infrared nightvision QISVIGP2) Peltier: $35, both are approx. 
“STEPPER MOTOR DRIVER KIT #1% { 40X40X4mm, temperature controllable 
by reducing supply voltage /current, will 


tubes + lenses & suppl 
COMPUTER CONTROLLED STEPPER|<Ontrol up to 8 servos from your|t ` A 
MOTOR KIT: can drive larger motors, has | Computer's serial port using Qbasic that lies to suit. “RING US ‘even work froma 1.5V batieryll With data 


optoisolation. Inc. software and notes: $40 | comes free with DOS. [20-30 SECOND DIGITAL SOUND] sheet, diagram & circuit for a fridge 7 
or $50 withtwo used 23 frame 200 step 1 8| Plans + software SB RECORDER KIT. This could be used as an| heater. "79" 

deg. motors!! MiniSSC $55 answering machine at your front door or as 

a So SS a personal reminder device. Good quality 
STEPPERMOTOR > AUSBOT uses Sound Uses LSI chip with memory etc. 
DRIVER #2 KIT Inc. alarge Afa servos A builtin. Kit includes 


$ g- 'R RECEIVER FRONT END MODULE 
used 1.8 deg. (200 step/ eak Contains an IR receiver diode, Ea 7] 
| 


POWERFUL 80 IR ILLUMINATO 
|With strong universal swively, 
mounta S8xs0xs0mm [BW] 
housing:536 Forothersizes P 


tev23 frame ) motor & uses amp tuned to 38KHz, a band- 
SAA-1042A IC. Controls. a inert i (K124) pase fiter an AGC section & de- 
inc. ext. clock, on-board HE RECEIVER: tector circuit. $2 Ea or 10for $15 
clock CW or CCW rotation, ===" OPTICAL PRISM Series 13-4 CHANNEL UHF RECEIVER: | ERAND newer ED pics 
halt / full step, enable/disable,with one :| These are military spec. Ref: EA Mar 94. Control up to 4 output! fine x16 -$16 (D03) 

$20/ 2 motors:$30 optically pure glass prisms |relays. Uses a pre-built and pre-aligned| >iine x16. (O14) with 


OATLEY ELECTRONIC ere [UHF (304MHz) receiver module & security| LED back-iignt $24 


(removable) They are in [coding ICs. Output relays have 5A contact 

PO Box 89 Oatley NSW 2223 conaition and stores in [ratings and can be configured for toggling 1 
Ph ( 02 ) 9584 3563 Fax 9584 3561 K-Ar Ea [operation at each press of a Tx button pr Soe ROMEA a0 

orders by e-mail: oatley@world.net PISAMA UnA momentary operation when Tx button is| These fans are re- 


http:/iwww.catleyelectronics.com Asses aise Mant Sry pressed. 1 X 3ch transmitter plus 1 X4ch| Svect nee je 
Gee ESOC OEM We also have a small Quantity of very receiver:$50 extra Tx $15 is req. to access 
Post & Pack typically $6 large prisms "RING FOR DETAILS” ithe fourth relay. 12V operation. (K39) $70 


This view shows the completed Poker Machine with an 8888 


displays show the payout. 


winning jackpot number displayed. The small 7-segment LED 


Build Your Very Own 
Poker Machine 


Got a gambling habit? Losing thousands? 
Then rush out and buy the bits for this poker 
machine. You can play to your heart’s content 
and never lose your shirt. You can even invite 
all your friends to play and they won’t lose 


their shirts either. 


Design by ANDERSSON NGUYEN 


With the abundance of poker ma- 
chines available in clubs, pubs, casi- 
nos and various gaming rooms, many 
of us would have come in contact 
with one at some time in our lives. 
This project lets you build your very 
own 4-digit poker machine, utilising 
super large 7-segment displays. The 
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circuit also. has a score board to let 
you keep track of your winnings. In 
addition, the circuit boasts flashing 
LEDs to indicate the winning combi- 
nations (see Table 1). 

The points given for each winning 
combination can also be seen in Table 
1. With any four of a kind winning 


combination, the decimal points of 
all the super large 7-segment displays 
light up consecutively, giving a chase 
effect. Four zeros or four 8s will result 
in all four digits flashing. Clearly, that’s 
cause for celebration and while you 
won't have won a fortune you won't 
lose it later in the session either. 

The only other hobby poker ma- 
chine circuit presently available is fea- 
tured in the Dick Smith Electronics 
publication “Fun Way into Electron- 
ics” Volume 3. That circuit involves 
only two digits and is not nearly as 
complicated as the one presented here. 
This circuit gives the hobbyist an ap- 
preciation of how both digital circuits 
and the one-armed bandit works. 

This Poker Machine consists of two 
large PC boards sandwiched together. 
The top board contains all the 7-seg- 


ment displays and their driving cir- 
cuit while the lower board contains 
all the counters. 


Circuit details 


Because it is so big, we have had to 
split the circuit diagram into two sec- 
tions and even then, it takes up the 
best part of four pages in the maga- 
zine. Fig.1 is the circuit of the main 
board and includes the counters and 
magnitude comparators, while Fig.2 
is the circuit of the display board. 

While the whole circuit appears 
extremely complicated at first glance 
the majority of it consists of repeating 
units. 

In explaining the circuit operation 
we will need to jump from Fig.1 to 
Fig.2 and back again so here goes. 
Let's start with Display 1 (DIS1) which 
is shown on Fig.2 but is driven by IC1, 
a BCD to 7-segment decoder/driver, 
on Fig.1. There is no need for current 
limiting resistors since each segment 
consists of four LEDs in series and the 
total supply voltage is only 9V. 

The BCD input to IC1 is derived 
from one section of IC2, a 4518 dual 
BCD (binary coded decimal) counter. 
The clock pulse to pin 1 of IC2 (CK1) 


Wer 


4514 | LED 
Combination Type| Examples) Credits Decoded Lit 
8 | 4 2 1 | Outputs | 1 
XXYZ 1 0 0 0 1 1 1 
Pair YXXZ 1 0 0 1 0 2 1 
YZXX 1 0 1 0 0 4 1 
Pair In A Pair XYYZ 10 i) 0 “| 0 10 2 
Two Pair XXYY 100 0 1 0 1 5 3 
XYXX 1000 1 1 0 0 12 4 
Three Of A Kind 
ma SA e Fe i a (see 
y XXXY 10000 0 0 1 1 3 5 
Triple 
YXXX 10000 0 1 1 0 6 5 
Four Of A Kind* | XXXX 100000 1 1 1 1 15 6 
8888 | +1000000 1 1 1 1 15 8 
* Bonus 
0000 |+ 10000000] 1 1 We} 1 15 8 


comes from IC11, a 4046 phase locked 
loop which is being used simply as a 
VCO (voltage-controlled oscillator). R2 
& C1 set the frequency range 

C2 & R3 form an RC circuit such 
that the voltage input to pin 9 of IC11 
varies with time. As the voltage at the 
resistor-capacitor junction decreases, 


Fig.1 (following page): this is the 
circuitry for the main board, It may 
look complicated but it mostly 
consists of repeating blocks. 


BELOW: the circuitry is built on two 
PC boards ~ a main board and a 
display board. The full construction 
details will be published next month. 
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so does the oscillator frequency. This 
makes the frequency high to begin 
with and then reducing, to give the 
effect of slowing rolling barfels of a 
poker machine. 

Transistor Q9 serves to discharge 
the 100pF capacitor C2 every time the 
Play switch is activated, so that the 


VCO output is running at the highest 
set frequency with each throw. 

The duration for which counter IC2 
is active is determined by one of the 
two dual retriggerable monostables in 
1C12. R5 & C3, connected to pins 1, 2 
& 3 of IC12, set the time for which 
output Q1 (pin 6) remains high. When 


it goes low, the counter is disabled 
and count is halted. This gives the 
basis for the display mechanism. 
Similar circuitry is used to drive 
Display 2 (DIS2). IC3, IC13 and the 
other halves of IC2 and 1C12 are in- 
volved instead and the capacitor and 
resistor values are altered such that 


POKER MACHINE 
DISPLAY BOARD 


(ec 


VIEWED FROM 
BELOW 


FROM 
PLUG-PACK 
ovo 


1312 110 9 15 4 


FROM MAIN BOARD 


Ic 
13:12 110 9 15 14 


13:12 N 10 9 15 14 


Ica Ice 
13:12 110 9 15 14 


1C23 PINT) 
FROM MAIN 
BOARD 


Ic2id 
PINT 
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the rate of change of count of DIS2 is 
slower than DIS1 and stops at a later 
time. 

DIS3 and DIS4 are driven by cir- 
cuitry almost identical to that used 
for DIS1 & DIS2, again with altera- 
tions to resistor and capacitor values 
such that DIS3 stops counting before 
DIS4 but after DIS2. In driving the 
displays this way, random number 
combinations are generated. 

To obtain a sound effect which sug- 
gests the rolling of barrels, the VCO 
output of IC16 feeds to IC10a, a dual 
JK flipflop. This drives a piezoelectric 
transducer to produce a clicking sound 
for every count advance of the last 
display. The sound is stopped at the 
same time as count is halted by hold- 
ing the reset input of the flipflop high 
when pin 9 of IC15 goes high. 


Magnitude comparators 

1C7, IC8, IC9 & IC17 are magnitude 
comparators and these compare the 
value of numbers displayed by DIS1 & 
DIS2, DIS2 & DIS3, DIS3 & DIS4, DIS4 
& DIS1 respectively. This is done by 
comparing the BCD outputs of the 
respective 4518 counters and one can 
now appreciate why single counter/ 


7-segment driver ICs (eg, 4026) were 
not used. 

The magnitude comparators are al- 
ways enabled, with their “A = B” out- 
puts going high whenever the two 
numbers being compared are equal. 
This may occur many times before all 
counting ceases. The four “A = B” 
outputs of the magnitude compara- 
tors are fed to IC20, a 4514 1-of-16 
decoder and this device decodes and 
registers the different winning combi- 
nations. 

Once all counting has ceased, the 
outputs of the magnitude compara- 
tors are fixed, dependent on the val- 
ues in their respective displays. For 
example, if DIS1, 2 & 3 are all equal, 
then IC7’s and IC8’s outputs will be 
high, whereas IC9’s and IC17’s out- 
puts will be low. This represents a 
binary equivalent of decimal 3 at the 
inputs of IC20. Therefore, pin 8 will 
go high when the device is enabled by 
bringing the INH & FOLLOW pins (1 & 
23) low. 

This is achieved by feeding the Q2- 
bar output of IC15 (which goes high 
after all counting has ceased) into a 
delay circuit consisting of Schmitt trig- 
ger IC23a, resistor R18, capacitor C14 


and diode D2. The output therefore 
goes low. 

The delay mechanism is necessary 
because, in addition to normal func- 
tioning, the 4518 will advance in count 
when EN (pins 2 or 10) is brought low 
whilst CLK (pins 1 or 9) is low. Thus, 
if IC20 is enabled at the same time as 
IC5 (4518) is disabled, (bringing EN 
low), there is a risk that an undesir- 
able count occurs, This would result 
in two output pulses from IC20 as 
data fed into it from the magnitude 
comparators changed at that instant. 
Indeed, even with the delay mecha- 
nism in place, undesirable counts can 
be observed as rapid advances in count 
just prior to stopping. 

Other winning combinations can 
be seen in Table 1, along with the 
decoded outputs and points given. As 
can be seen, there may be several pos- 
sible outputs for any one winning com- 
bination type. The OR gates in IC21 


1C26, IC31 SUPPLY PINS: 
+9V : PINS 14 
OV : PIN 


J 
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1 main PC board, 252 x 154mm 

1 display PC board, 252 x 
154mm 

1 9V 1A DC plugpack supply 

1 piezoelectric transducer; Jaycar 
AB-3440 or similar 

1 pushbutton momentary action 
SPST switch 

4 25mm spacers; Jaycar HP-0866 
or similar 

4 4 x 32mm screws & nuts to suit 


Semiconductors 

2 555 timers (IC22,1C35) 

1 4017 divide by 10 counter 
(1C34) 

1 4002 dual 4-input NOR gate 
(1C18) 

8 4026 counter/7-segment 
drivers (IC24, IC25, 1C27-IC30, 
132, 1C33) 

1 4027 dual JK flipflop (C10) 

4 4046 phase locked loops 
(1C11,113,1C14,1C16) 

3 4071 quad 2-input OR gates 
(1C21,1C26,1C31) 

4 4081 quad 2-input AND gates 
(IC19) 

1 4093 quad 2-input NAND 
Schmitt trigger (IC23) 

4 4511 BCD to 7-segment 
decoder/drivers (IC1, IC3, IC4, 
IC6) 

1 4514 1-of-16 decoder (IC20) 

2 4518 dual BCD counters (IC2, 
105) 

2 4528 dual monostables (1C12, 
1C15) 

4 4585 magnitude comparators 
(IC7-IC9,1C17); Farnell 386- 
522 


‘collate’ these before they are fed into 
the scoreboard array. 

1C18a goes high when all inputs are 
low, corresponding to a ‘O’ count. 
IC18b goes high when the ‘1’,'2’ and 
‘4’ binary lines fed into IC17 are low. 
Since the ‘8’ binary line may be high 
or low, the output of IC18b will be 
high on both count ‘8’ or ‘0’. These 
outputsare then fed into IC19a & IC19b 
along with output 15 (pin 15) of IC20 
(which registers four of a kind). 

The outputs of IC19a and IC19b 
therefore constitute bonus winning 
combinations of 8888 and 0000, in 
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4 large 7-segment displays; 
Jaycar ZD-1850 or equivalent 
(DIS1-DIS4) 

8 7-segment displays; Jaycar ZD- 
1855 or equivalent (DIS5- 
DIS12) 

3 red flashing LEDs (LED6,7,8) 

2 orange flashing LEDs 
(LED4,LED5) 

3 green flashing LEDs 
(LED1,LED2,LED3) 

1 1N5404 diode (D1) 

1 1N4004 diode (D2) 

8 BC548 NPN transistors (Q1-Q8) 

4 BC337 NPN transistors (Q9- 
Q12) 


Capacitors 

9 100uF 16VW electrolytic (C2, 
C6, C8-C10, C12, C14, C22, 
C24) 

2 47uF 16VW electrolytic (C3,C4) 

7 10uF 16VW electrolytic (C15- 
C21) 

1 4.7uF 16VW electrolytic (C13) 

1 2.2uF 16VW electrolytic (C23) 


4 0.1uF (C1, C5, C7, C11) 
Resistors (0.25W, 1%) 
410M9 1 56kQ 

1 680kQ 147kQ 

2 560kQ 133kQ 

1 470kQ 8 22kQ 

1 150kQ 2 15kQ 

4 100kQ. 11.2kQ 

1 82kQ 6 3902 
162kQ 64 3302 


Miscellaneous 
Tinned copper wire, hook up wire, 
solder. 


addition to the six types listed in Ta- 
ble 1. When 8888 is attained, points 
are given as for 4 of a kind but also a 
bonus (1,000,000 points) is given. 0000 
will attract an extra 10,000,000 points 
in addition to the points given for an 
8888 combination. 

The score board array is simply eight 
repeating units of 7-segment displays 
driven by 4026 ICs and current-limit- 
ing resistors, cascaded by a 10uF ca- 
pacitor, 22kQ resistor and 2-input OR 
gates. The respective winning outputs 
are fed into one input of each OR gate 
(except the first) and advances the 


count by one each time a winning 
combination is registered. The other 
input to the OR gate is from the di- 
vide-by-10 outputs of the previous 
4026 IC. 

This divide-by-10 output goes high 
on the 9 to 0 transition, stays high 
from 0 to 4, goes low on the 4 to 5 
transition and stays low from 5 to 9. 
By staying high for count 0 to 4, the 
divide-by-10 outputs would inhibit 
the next counting unit from register- 
ing a win (positive clock edge). For 
this reason, the 104F capacitor and 
22kQ resistor were included to gener- 
ate a quick positive pulse to register 
the carry. This pulse would slowly 
return to ground as the capacitor 
charges, thereby allowing the count 
to proceed. This slow return to ground 
does not affect operation. 

Capacitor C22 and resistor R28 at 
pin 15 of the 4026s ensure that all 
scoreboard displays are reset when 
turned on. 

In addition to driving the score- 
board, each winning combination out- 
put drives a flashing LED via a tran- 
sistor to indicate the win (Q1-Q8; 
LED1-LED8). Furthermore, the 4-of-a- 
kind winning combination output is 
fed into IC23d to get an inverted out- 
put, used to enable decade counter 
IC34. IC34 has its ‘0’, ‘1’, ‘2’ and ‘3’ 
outputs connected to the decimal 
points of the large displays and these 
will ‘chase’ whenever 4-of-a-kind is 
attained. IC35 provides the clock 
pulses for IC34. 1C34 is self-reset by 
its ‘6’ output and hence, a delay be- 
tween each pulse train results. 

The output of IC19b is also fed into 
pin 4 (reset) of IC22. Normally, this 
will be low and so IC22 is in ‘reset’ 
and its pin 3 is low. IC23b then inverts 
this and soa positive signal is fed into 
the blanking inputs of all 4511 de- 
coder ICs. However, when an 8888 or 
0000 combination is attained, IC19b’s 
output will be high, effectively allow- 
ing the output of IC22 to act as an 
astable and thereby causing all the 
large displays to flash on and off. This 
indicates the bonus win. 

Finally, resistors R29 and R30 light 
up the decimal points of DIS7 and 
DIS10, marking the thousand and mil- 
lion places respectively. These resis- 
tors may be omitted during construc- 
tion if desired. 

Next month we will publish the 
details of construction and trouble- 
shooting. 3 sc 
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Australia a Q $A112 0 $A59 | Message. 
Australia with binder(s) (J $A138 g $a72 
New Zealand (airmail) Q $A145 Q $a77 l 
Overseas surface mail O $4160 L) sass | 
Overseas airmail J $4250 g $A125 | 
**4 binder with 1-year subscription; 2 binders with 2-year subscription | Gift for: 
Name. a 
YOUR DETAILS a 
| Addresses Gees T 
Your Name. l 
(PLEASE PRINT) | 
Address. | state Postcode. 
| 
Postcode. LSS SSS SS eae 4 
Daytime Phone No. Total Price SA 
L] cheque/Money Order [Q] Bankcard [Q] Visa Card [] MasterCard Card expiry dao ACAR AE 


Card No. | FAA RN ] 


Mail order form to: 


Phone (02) 9979 5644 Fax (02) 9979 6503 } 
9am-5pm Mon-Fri. Fax the coupon with your „Reply Paid 25 _ 
Please have your credit card credit card details Silicon Chip Publications 


PO Box 139, Collaroy 2097 


24 hours 7 days a week 
No postage stamp required in Australia 


details ready 
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E 


a Prices valid until 
November 30th. 


All prices in Australian Dollars 


= 
Zealand customers TAE ask for New zealand prices. 


Jaycar is proud to release a new range of die cast high grade low voltage outdoor garden lighting. This range is ideal for the “do it yourself" 
| person. Create amazing lighting effects for your garden with our large range of fittings and choice of different voltage halogen lamps for them. Designed to 
operate on 12V or 24V. All fittings are black in colour, and are made from die cast high grade material. They are more expensive than those “elcheapo” 


plastic ones, but these will last for years, long after you have forgotten how much you paid for them. 
GARDEN FLOOD LIGHT GARDEN BURIAL TYPE LIGHT 
This light is designed to be partly 


Supplied with spike for 

pushing into the ground and. buried so it’s not seen, and the 

has an adjustable head. light directed up to highlight a 

Accepts the MR16 halogen tree etc. Has a grill over glass to 

globes (not supplied), Size protect against breakage. Accepts 

(length including spike) M16 halogen globe (not supplied) 
size 100(H) x 96 dia. mm, 


310mm. Dia. at globe 75mm. 
cat. sL-2770 $29.95 cat. si.2776 $29.95 


Use a narrow beam halogen 

globe for excellent high- 

lighting of palms or shrubs 

etc. Includes a hood which can 

be rotated. 320mm approx. 

length, dia. at globe 65mm. Accepts MR16 
halogen globe (not supplied). 


Cat. SL-2772 


WALL MOUNT STEP LIGHT 


ill mount on a wall, 


These are basically a pathway light, 
that will ight up the path as well as 
the surrounding garden. They are 


100(H) x 96 Dia. mm, excluding bracket 
and spike, 
Cat. SL-2774 


Suitable for a number of jobs. The This light and 
bracket allows you to mount ona is ideal for lighting a path, or 

wall or fence, or hang it in a tree. steps. All light points down, so 
The spike allows you to put it in there is no glare. Size 100(dia.) 
the ground. Accepts MR16 x 50(D) mm. Accepts halogen JC 
halogen globes (not supplied). Size pin globes (not supplied). Globes 


|PATH LIGHT 


| This is a typical type pathlight, which look 

excellent in a row down a path, they are 
very low to the ground, and take the MR16 
halogen globes. Size 170(H) excluding spike 
which is 160mm long, dia. 60mm. 


Cat. SL-2780 $29.95 


12V 20W Cat. SL-2722 $2.95 
24V 35W Cat. SL-2723 $4.95 


| Cat. sL-2778 $19.95 —=' 


MR16 ROUND WITH BUILT IN REFLECTOR 
SUITS THE FOLLOWING LIGHTS: 

SL-2770, SL-2772, SL-2776, SL-2780 ; S 
2OW 12V 12° Cat. SL-2729$5.50 | ayp 
20W 12V 38° Cat. SL-2730 $5.50 y 
35W 24V 38° Cat. SL-2736 $5.50 


ali metal construction, and include a 
spike for mounting. Accepts a BC 

globe. 12V 15W Cat. SL-2721 $0.95, 24V 
20W globe Cat. SL-2719 $0.95. Size 300(H) 
excluding spike, dia. 140mm. 


Cat. SL-2782 


To run off the mains power 
we suggest you use a 

Toroidal Transformer in 

some sort of enclosure. 

160W (for 12V) Toroidal Cat. MT-2112 
300W (for 12V) Toroidal Cat. MT-2130 
160W (for 24V) Toroidal Cat. MT-2114 


300W (for 24V) Toroidal Cat. MT-2134 


10” CLOCK WITH 
HUMIDITY AND 
TEMPERATURE 


Contemporary 20cm black face display 
with white numbering. Features a 
precision quartz timing mechanism as 
well as a temperature display (C/F) & 
hygrometer. Ideally suited for any home 


PS/ 2 
ADAPTOR 


D9 Female to 6 
Pin Mini Din 
Female. 

Cat. PA-0947 


p 
En 


Install your own 
professional halogen 

lighting system anywhere 

you like, The globe holder is finished in 

high gloss white and will pivot up to 40 

angle which is enough to highlight say, a picture on a wall 
Approx. cutout is 90mm. Dimensions - Total width at front is 
102mm and the depth is 39mm. This holder suits all of our 


WIRELESS INDOOR / kE 
OUTDOOR THERMOMETER “S&S 


This fantastic new product will support 
Up to three remote sensors which can be 
placed anywhere you 
like and transmit to 
the main unit which is 
monitor a wine cellar, 
garage, or nursery etc, 
all from the one unit. 
The main unit features a high/low alarm for 
every sensor, min/max reading with a temperature 
transmit up to 30m. (Main unit supplied with one sensor). 
Cat. QM-7220 WIRELESS IN/OUT THERMOMETER S119 
Cat. QM-7221 EXTRA REMOTE SENSORS $49 


usually mounted in 

the house. You can 
range of -5°C to 50°C. The remote sensors are splash proof 
and have their own digital temperature display and can 


or office. Cat. xc-0112 $19.95 
HEADSET TELEPHONE 


Ideally suited to home or office use because the headset 
allows you to talk on a phone line, without disturbing 
others, and still have both hands free to work. This is a 
stand alone headset telephone, not a handsfree adaptor. 
The headset and mic boom are fully adjustable and the ear 
piece has comfortable padding. Features last number 
redial, dual tone electronic ringer, mute button and receiver 
volume control, (Not suitable for Commander system) 


$69.95 


Cat. YT-7060 


and will dramatically improve the ventilation within the| 
case using dual high efficiency ultra quiet cooling 
fans. The air filter is easy to access and the kit is 
supplied with Y adaptor for easy connection to 

any hard drive. 


|| BUY 5 OF A PRODUCT WORTH $100 OR MORE LESS 10% 


with the basics and 

ends with an 

introduction to digital 
electronics. Stacked full $ 
of vital information for 
those interested in 
learning about 
electronics. Great price! 
114 pages. 


Oniy 
$5.95 


CAT 5 SINGLE 
STRAND CABLE 


Single 
strand 
Cat Sis 
used for long runs, where as multi-strand 
(WB-2020) is used for patch leads and 
short runs. Blue in colour. Cat, WB-2022 


95¢ mt. or 
$75 per 100 mt. roll 
FIG 8 AUTO CABLE GEW. 


15 amp 2/26 x 
0.3mm, Red/Black “CE 
figure 8 auto cable, «=== 


Se o 
cat. wH-3078 $1.20mft. 
$100/100mt. Roll. 
PLASTIC SEW & 
SIREN “a + 


It had to happen! This 

‘will replace our steel 

version. Will accept 5” siren 

‘and has three holes for strobe. 

‘5 year warranty for UV. Complete with 
tamper switch. 


Lower price, steel version was $29.95.. 
cat. Asi12 Only $19.9! 


Cat. BE-5050 


CEN 
GEW 


JAYCAR BLUE or BLUE - BULK 

Supplied in jewel case | Supplied in bulk pack 
Cat. XC-4712 of 10. No cases. 

PLIJ Cat. XC-4714 


FONS 2650] 


10) 


Bis 
PHILIPS GREEN RICOH GOLD 


Supplied in jewel case | Supplied in jewel case 
Gat. xC-4711 Gat. x0-4710 


B COLOUR ‘cep CAMERA 


W 
1/4” digital, in a small black metal case. Supplied with a BNC socket & DC power QE > 
socket. Plug into video input socket on VCR or TV, or through RF antenna with a video 

Pick up elements:1/4” CCD 
‘Resolution: 330 TV lines *Power Source: 12VDC +/-10% *Size: 36x36x15mm. 


only S2a2c= 


Ideal for office, factories, homes, wine cellars etc. Includes: "Humidity sensor 
Temperature in °C and °F *Calendar with day, date and month *Huge display 146(w) x 
95(H) *Overall size 21 Rue x 210(H x 25(D\mm. Cream and silver in colour, operates on 2 


y $99.95 


Includes *IC inserter 

Blank hex driver 4 WAY nae 

*Reversable bits iM 

*T10/T15 driver TV/F 

bit ee - AMPLIFIER 

1/8” slot bit 

uate Boost your signal for up to 4 

Seal pales SER Ws with this indoor mains powered booster. 
drivers 3/16" & 1/¢ = parts tube *Pearl catch UHF gain is 10dB, VHF gain is variable. 


Made in Australia. Uses 750 TV sockets. 


only $99.95 


“Tweezers *IC extractor. Cat. TD-2039 $4 7.95 


Cat. LT-3286 


This tape is pobyisobutylene, 
and “cures” to a single mass 
once it is taped. Its ideal for 
sealing, wé & 
insulating. it is made in England by BICC. Roll size is 
25mm wide x 10mtrs long. (We currently sell a roll 
20mm wide x 5 mtrs long for $14.95). Limited qty. 


Cat. NM-2826 Only $24.95 
SVHS LEADS 


4 pin “S” Plug to “ S” Plug. Gold 
connectors, 4 pins wired. 2 lengths 
available. 


1.5m cat. wa-1105 $9.95 
3.0M cat. wa-1106 $11.95 


TAMPER PROOF 
TORX SOCKET SET 


This set includes 12 
different sizes of 
tamper proof star pieces. Kit 
includes: *T10, t15, T20, 
727, T30 with 1/4” drive 
sockets.*T40, T45, T47, T50, T55, 
T60 with 3/8" drive sockets.*3/8" 
to 1/4” drive adaptor. 


ATE! 
CONTROLLED SOLDER 
‘STATION 


|Our best ever imported 
idering station has 
arrived. Features quality, 
“BOW solder pencil wit 
one rubber cord, 
pasane temperature from 
6 sponges supplied 


This digital scale measures from 0- 
50g with resolution of 0.19 and 
from 50-100g with a resolution 

of 0,2g and has a max. 

capacity of 100g. It also 

features a tare/net weight 

function and auto power off. 
Amazing small size-only 146L x 80W. 
Calibrated in Australia. Supplied in a 
pouch. 

Cat. QM-7248 


“L” TYPE TAMPER 


BAA dive aac PROOF TORX 
Wall mounting brackets. 
umepquantiyavaiaee. DRIVER SET 


Cat. 10-2038 Was $14.95 This set is supplied in a very handy 


plastic holder which will clip over a belt, or pants. 
INOW, $ IO  Suppied with 7 tamper proof torx bits: T10, T15, T20, T25, T27, T30, T40. 


Save $4.95 cat-24 Was $13.95 Nov. $8.95 save $5 


ER 


Plug it into computer games, stere S et 
put the back pack on and feel all the low frequency 
sounds. See 98 Cat. page 213 for full details. 


a WS ONLY 
s2a0 $49.95 


AURA ADAPTOR CABLE FOR NGA & PLAYSTATION 
‘This pack contains all the leads required to attach the Aura Interactor 
to your games console and stereo system. Includes RCA piggyback 
lead, 3.5mm phone to 2 x RCA adaptor lead, RCA joiners and stereo 


Hi Fi RCA cable. Total value $17.40 Cat. XC-1001 


You wanted them, so here they are! Thereisadohm gg 
Y = version ana an 8 ohm version. They havea pressed AEW 
paper cone (the best we feel for a 15" driver) & a rubber surround. The voice coil is the usual Re/sponse high quality 
kapton type, & the magnet weighs a huge 1.8kg. They are ideally suited for that big woofer project & in the correct bass reflex enclosure, will 
3 give thunderous performance to very high SPLs. 
@ OHM -Nom impedance -40 «Power 


handling - 250 watts RMS «Frequency range - 23-2000 3 OHM -Nom impedance -an -Power handling - 
hertz eSensitivity - 95dB 1 watt, 1 metre Cone area 250 watts RMS -Frequency range - 18-2000 hertz 


(square metres) - 0.085 «Magnet weight - 600z (1.89kg) Sensitivity - 94dB 1 watt, 1 metre *Cone area (square 
ae coil inductance (Le) - 0.87mH (at 1) metres) - 0.085 Magnet weight - 600z (1.89kg) *Voice coil 
inductance (Le) - 1.42mH (at 1k) 


MOTOROLA CELLULAR 


one GEW MIL-SPEC SWITCHMODE POWER SUPPL A 
P H te] N E U.S. made, 5, 12, 24V remote voltage sensing. Another spectacular surplus 
BATTERY stock purchase. 100 watt switchmode power supply. Note These are not 


‘Surplus power supplies out of PC's - They are made to MIL-STD-810E 

Genuine Motorola 12V sealed (vibration) and conform to an unbelievable number of intemational 

lead acid battery, No. SNN4139A. Size standards. The model (Lambda SVS100-5-001) is rated at 100 watt output, 

181 (L)x60(H)x22(W)mm. Limited quantity available This means that you can pull 20 amps at 5V, 8.3 amps at 12V or 4.3 amps at 

Be quick. Grab a spare. Cat SB-2595 $69.95 24VDC up to a total of 100 watts. The unit is short circuit proof and will operate from AC 
$ mains voltages of 85-264V 47-63Hz! Features: +No fan cooling assistance required *Fantastic line an 

We have a very small quantity of Motorola mains load regulation «Case dimensions: 190(L) x 120(W) x 50(D)mm, Jaycar only has a modest quantity of the: 


chargers for this battery. Type SPN4193C. 
So be quick! No Rain Checks! First in to see will buy. Cat. MP-3046 OMY S89.00 


‘240V wind Up SUPERSONIC T POINTERS "Asica KEYRING rvre 
Extension MOTH y x 5: Cat. ST-3102 
Reel REPELLER qa | 2 


“No more tangled | 
“extension leads. | 
Extends to 12.5m 

“Cat. PS-4135 < 
was $39.95 


*] Cat. YS-5530 Se ig l - AERE 
A ee eon cee £529.95 $10 $10 
ca i OP AMPS 

) 8” WALL QEK EXPLAINED NER 


SELLOU 
CLOCK Set the mood in your This book is a 
A very easy to room by dimming the i collection of eighteen 
read display with lights. See cat P104 episodes of the 

for full details. series ‘Op Amps 


large digits and 


PEST REPELLERS a 
mechanism. White face 


with black numbering. Ideally suited for 5 
Was $34.95 Seve 'arge working environments (Dia. 20cm). LARGE PLATE Itis the authoritive 


easy-to-read gi 
$9.95. cat. ys-5500 Cat. XC-0110 


Limited qty avail. ) Explained’ as 


SMALL PLATE published in EA from 
Cat. PS-4082 March 94 to Nov 95. 


$12 95 Cat. PS-4084 
le 5 reference recommended to all 
aj interested in linear electronics, op 


Include ins 7 Į 
ow Ly pases = 24 HOUR 4 amps and Rae ae at 
€ j jobby level, university or college 
WALL CLOCK SA F student, Softcover 20x28cm. 120 pages 


, airines, T | 
re <i RICE $ ECI cat. BE-5060 $5.95 
radio operators and - menen 
others all still use 24 hour XE KE ABI NETS 
time. Designed with white face á 
with black numbering and quartz 
timing mechanism. The easy way to 

connect 2 or 3 


wires together. an ‘ 
Ssipe)) insert into P complete with the black front panel to give your 


il the tor, & 
LOCKING CORNER Reese A! ser xrisiesconal axreaaieet 


Cat. HB-5410 
) LF of piers. They are 
PIECE ite filed with sealantto MEW gamm Black Rack case 
PKT 8 Cat. HM-3830 SET provide moisture resistance. Accepts Cat. HB-5412 
Was $14.95 FELALL cable up to 2.08mm OD. Pack of 8. 
Save $4.95 N o (6 x 2 wire) and (2 x 3 wire) connects. 
Now $10 Cat. HP-1214 $3.95 


HEX SCREWDRIVER The “Full House” 
Use forthe Driver Bts Power Driver 
Consists of 32 more odd driver bit: 


Sets on right. =i 
t Se 
Bit Se i ‘Clutch drive, square drive, Hex 
Consists of 32 odd driver bits: (allen, Tor Posiarive. 
*Tri-wing, Torx (tamperproof), Pin 
Cat. TD-2032 drive In - Hex (allen), Torque . 


$4.50 Cat. TD-2035 WERE $29.95 


Driver Bit Set 


METAL LOCATOR / . 


MAIL ORDER - FREECALL FOR PHONE ORDERS 1800 022 888 / NEW ZEALAND 0800 4529 227 


= |ULTIMATE 


ELECTRONIC MINI REMOTES aiN1 REMOTE WITH 
y = E- RSA I 

TESTER á sð PE UNIVE: z Operates up to 8 
Many uses. Cat. QP-2270 i PROGRAMMED REMOTE pieces of equipment 
Oniy $17.95 Cat. AR-1700 CONTROL | Cat. AR-1725 

iil Now $34.95 Cat. AR-1705 Was $179.50 
“SMART” TEST $79.95 Now $169.50 “= 
SCREWDRIVER ATTENTION ADELAIDE 

ALUMINIUM 

Se 30 of 98 C: for full 
a ——— | CASE WITH abhor WE HAVE 


Cat. TD-2055 == 


oniy $9.95 


IMOVED TO 191 WRIGHT ST. 
OPPOSITE OUR OLD STORE 
COME & VISIT OUR ' 


FOAM INSERT 


Ideal video or camera case 


- ca no-s 869.50 HUGE NEW SHOWROOM. 
= sA P s 
AUDIO Ph: 08 8231 7355 
L 22 Excelent quality ata SIGNAL ; Fax: 08 8231 7314 
165 matra langin cord GENERATOR ' 


Cat. ST-3032 

->^ Normally 
$49.95 
Save $10 


ULTRASONIC 
CLEANER 


See page 77 
of '98 Catalogue 
for full details. 
Cat. LA-5446 


Settings for 4, 8, 12 and 16 
minutes. 
Cat. YH-5400 


$500.45 


Vol1AtoZz A 
Softcover 1547 pages. as 
Size 147 x 107 x 60mm. = 
Cat. BM-4580 
529.95 

a 


Wol 2 Numerical 
Softcover 1203 pages. 
Size 147 x 107 x 4 


8mm. 
Cat. BM-4582 UY BO 
| $29.95 FHJ 


See page 31 in our 98 catalogue 
for full specs. Cat. QT-2300 


Oniy 2 a 
$269.00 ~~ 
6500 8 SECTOR COMPREHENSIVE 


TETAN ALARM SYSTEM 


Ideal for larger houses or simply those that 
demand the ultimate protection at an 
amazing price. This is a pro 
system that would cost a 
fortune if it was installed by a 
specialist alarm installer. Do it 
yourself and save a bundle! 


Normally Pay. 


WORLD COMPARISON TABLES MULTI FUNCTION 


i 
la 


SONY E180 VHS VIDEO APE 
EJAT? walty, made in the U.S.A. 
Cat. AR-1455 


155.95 OR 
EAS 10 FOR $50 


WORTH $100 OR MORE 


LESS 10% 


BASS DRIVER WITH 
- REMOTE 

i CONTROL (| 
QUALITY 


SYSTEM!!! a DN 
Cat. AA-0426 k 


were $159 Save $30 


This Month $129 


as? 


Cat. AA-0424 
Were $119 |] 


15 BAND EQ WITH 
2 WAY CROSSOVER AND 
REMOTE SUB VOLUME 

CONTROL JME MR 


“For those who y 
want the best 
in car audio 


performance” 
Cat. AA-0422 . - 


Were $339 
save $40 


This Month $299 


Cat. AA-0425 


were $169 Save $25 | 


ELECTRONIC 
TESTER osann) 


Cat. QP-2260 


was $17.95 Save $5 
Now $12.95 


Manufactured by Siemens in 


Germany. Cat. ZD-1900 


Metal Magnetic Dish 


This clever product will 
retain all manner of 
hardware. The 

anamal coated metal 
bowl is magnetised, 
even if the bowl is 
tipped over the parts will 


UNDIRECTIONAL WIRE / 
WIRELESS MICROPHONE 


Gat. AM-4094 
was $55 = 
Save $15.50 


Now pase so 


stay put. Rubber non slip base. Cereal dish size- 


$10.95 


+ 


Cat.TH-1970 
i 


We have made a stock purchase from a manufacturer who had some orders cancelled by their customer. This purchase includes 
computer microphones, headphones, computer headsets & some excellent computer speakers, and they even include mains power 
Supplies! Save a fortune over what these would normally cost. There is only a limited quantity of these products, so don't wait. 


GREAT OPPORTUNITY TO BUY AN EARLY CHRISTMAS PRESENT!!! 


Get up to 24 watts (12 watts PMPO per 
speaker) of stereo sound from your 
Personal computer GD or cassette player 
with these terrific personal speakers. 
Plugs directly into the headphone socket 
and features gold connectors, individual 
volume, treble boost and dynamic base 
boost controls. Requires 4 x ‘C’ size 
batteries or 6 VDC plug pack. 

Size 155(H) x 95(W) x 90(D) mm (ea). 

Cat. CS-2425 


Normal Price would be $49.95 Pair 


A pair of great sounding mini multi 
media speakers at a fantastic price. 
Features: Gold audio plug, 16 watt 
PMPO per speaker with bass boost 
switch and volume control. These 
speakers are fully shielded and will 
operate from either 4 x ‘C’ size 
batteries or the plug pack which is 
included. Size 135(H)x84(W)x92(D) mm. 
Cat. XC-5163 


Normal Price would be $55 Pr 
—_—_— Plug Pack Suppli 


Fully shielded and has the 
same features as XC-5163 
but with an amazing output 
of 36 watts PMPO per 
speaker and additional 
3.5mm stereo headphone 
jack. Speakers supplied with 
1.2 amp, 9 volt plugpack. Size 
170(H) x 104(W) x 118(D) mm. 
Cat. XC-5164 


would be $79.95 Pr. Se KT 


Plug Pack Suppi 


The biggest of them all. These 
speakers will produce 120 watts PMPO 
per speaker of quality sound from your 
PC. Once again they are fully shielded 
with individual base and volume 
controls, 3.5mm stereo headphones 
and microphone jacks. Supplied with a 
massive 2.5A, 12VDC power supply 
worth around $40 on its own! 

Size 213(H) x 123(W) x 128(D) mm. 

Cat. XC-5165 


This Omni - directional 
condenser 

microphone is 

designed for 

computer multimedia 
systems. Its supplied 

with a small bracket which 


Unique multi 
mounting bracket allows 
microphone to be mounted on the 
desk stand (which is supplied) or 
attached to the side of the monitor 
(self adhesive pad supplied.) If the mic. is used on 
a multimedia sound card, power is supplied from 


The headset has adjustable 
length arms to suit all users } 
and a mic boom that 

rotates up out of the way 
when not required and 

can also be bent up to 


sound card for electret insert. If not used with 
sound card, microphone requires 1.5 volts. Data 
supplied with mic. For specs see ‘98 Cat page 197. 


Cat. AM-4082 Was $14.95 
Save $ 


will mount on your monitor and it 
incorporates a lapel clip tor wearing. For specs 


see '98 Cat. page 197. 
Cat. AM-4081 Was $9.95 
Save $3.00 


suit the user. For 


specifications see ‘98 Cat. j 
page197. Cat. Aa-2028 Was $19.95 


Save $5.00 


Features 5 metre extra long cord 
with individual volume control, 
mono/stereo selector switch and 
a gold 3.5mm plug with gold 
6.5mm adaptor. The headband is 
lightweight, fully adjustable and 
has cushioned ear pads. 

Cat. AA-2002 


Normali Price would <$ 


be $14.95 A- 
Volume Control 


Designed for extra base 
performance. Fully adjustable 
headband and speakers for 
greater comfort. Supplied with 
3.5mm plug and 6.5mm adaptor. 
Cat. AA-2007 


Normal Price 
would be $19.95 


TURN YOUR SURPLUS STOCK INTO CASH! 
Jaycar buys surplus/distress stock of most electronic products 
from components to built products. If you have marketable 
quantities of stock you need to clear contact Bruce Routley 
Phone: 02 9743 5222 Fax: 02 9743 2066 


Fully adjustable lightweight headband 
with cushioned ear pads. Individual 
volume control with mono/stereo 
selector switch. Play a CD on your 
computer without disturbing others. 
Cat. AA-2034 


Normal Price would 
be $14.95 


Volume 
Control 


JAYCAR WHOLESALE 
All Jaycar products are available at 
very competitive wholesale prices. If 
you are tired of your current unreliable 
supplier, why not give Jaycar a try. 
You'll be pleasantly surprised. 


Incredibly powerful magnets! So 

powerful, they are scary! Made from 
neodymium iron boron, these are extra strong. 
All supplied in a protective iron shielded case. 


SMALL 10mm, 3mm 
car vee BOO 
MEDIUM 25mm Dia. x 5mm. 


Cat. LM-1618 


LARGE 36mm pi 
Cat, LM-1620 


. x 5mm. 


$22.95ea. 


Cat. BM-4575, 
was $49.94 
Save $24.95 


Telephone directory, 

schedule 

reminder, memo, 

currency 

conversion, clock with 

world time 

and 12/24 hour and 

alarm, calculator. 

Cat. aM-7340 DAWES Bao 
Was $49.95 


Now $29.95 
Cat. QM-7345, 

3 was $65 
$49.00 


Now available at Jaycar. 
100mb IBM formatted. 
XC-4760 


$29.95ea. 
10+ less 10% 


- Packet of 4 
9 $9.95 


$14.95ea. 


BARGAIN SOVA 
TOROIDAL 
TRANSFORMER 
Jaycar has secured a limited 
quantity of European 

made P.C. mounting 
encapsulated toroidal 
transformers. These can 

be PCB mounted via the 
3mm long pins or turned 
‘ver and bolted down. The sa 
PCB pins can then be used as solder terminals. 
Each unit has four separate 12V windings 
allowing the following: 12V @ 4A, 24V @ 2A, 36V 
@1A+12VE1A, 481A. Cat. MT-2160 


A bargain at only $17.95 
Ga, 

SPEAKER < 

GRILLS 


Black metal grills, supplied 
complete with mounting screws, lugs ete. 


SIZE CATNO WAS NOW SAVE 
6-6.5"ax-3518 $8.95 $3 
8” ax3s2 $8.95 $3 
10” ax-3522 $11.95 $a 
127ax-3524 $13.95 $ $s 
15” $16.95 S1C $6 


3 IN 1 DETECTOR 


A quality tool that will find wooden 
studs, metal, nails, screws and voltage. 
When anything is detected, a LED will 
light up next to the corresponding 
‘symbol - and a buzzer will sound. 
Includes a 2 way switch, one position 
for studs, the other for metal and 
voltage. Also has a low battery warning. 
Uses a 9V battery not supplied 

Size 175 x 38 x 23mm. 


cat. ap-2280 Only $29.95 
REWRITABLE 


CD: 


6somb 
Cat. XC-4720 


s=9.95 
INTERNET 
PHONE!!! 


Cat. XC-5100 


$24.95 


AX-3526 


Park 


See July ads! 


AA NICAD 800MA 
Cat. sB-2450 Were $3.50 
November $2.75ea. 


AA NICAD 800MA 
SOLDER TAGS 


Cat. sB-2451 Were $3.75 
November $3ea 


WHAT A FLOP 
RADIATION PHONE CASES 


No one seems terribly interested in the 
fact that mobile phones may fry your 
brains! Now you don't have any excuses! 


Only $5 each. 
Microtac Cat. 
Motorola 8200,8400 Cat. 
Motorola Flare Cat. 
Motorola 8500,8700 Cat. 
Nokia 2110 Cat. 
Nokia 1610 Cat. 
Nokia 8110 Cat. 
Nokia 3110 Cat. 
Ericsson 318/388 Cat. 
Ericsson 738/788 Cat. 


HC-6920 
HC-6922 
HC-6924 
HC-6926 
HC-6930 
HC-6932 
HC-6934 
HC-6936 
HC-6938 
HC-6940 


FRONT END KIT FOR 
Pc SOUNDCARDS 


REFER: EA AUGUST 1998 
Don't just use your soundcard 
for playing games - turn it into 

‘an audio analyser instead! 
‘Audio analyser and 
Monitoring software is readily 
available over the internet & bulletin boards 
to tum your PC into a spectrum analyser, CRO or 
loudspeaker analyser. Kit includes case, PCB plus all 


electronic components. S 28 95 
. 


Cat. KA-1811 
PHANTOM POWER SUPPLY 
KIT FOR MICS & DI BOXES 


REFER: EA MAY 1998 There are a 

number of situations where this 

phantom supply will help 

produce a superior and more 

reliable quality of sound in both 

recordings and PA systems. Kit |! 

is supplied short form with 

PGB, transformer plus all 

specified electronic components. 

Refer to our 98 Catalogue for our range of suitable XLA. | 
connectors and enclosures to suit your personal 


SEE 98 CAT. PAGE 190 FOR DETAILS. 
UHF/VHF BARGAIN ANTENNA 


Suitable for medium to good reception areas. Balun required 
if coax cable used (LT-3026 $4.95). Cat. LT-3140 


was $55 Save $13 


Cat RATES $19. 95 | 
BOOK SPECIALS!!! 


BM-2497 Computer Viruses 

BB-7439 Microsoft Publish for Win95 

BB-7437 Intro. to Web for PC/Mac Users 

88-7422 Expand, Modernise and Repair PCs WAS $18.75 


BB-7438 Using Nescape on the Intemet ` Was $20.95 
All of these Just $10 each. 


UHF/VHE FRINGE BARGAIN 


Ideal for fringe reception areas. Note:-VHF 
elements are 1.3mtr long - so beware if you live 
in an area with large birds!!! Cat, LT-3142 


save $17 


BOX PBPARCAIN 
We are overstocked due to a 

cancelled order. It 
is the largest 
Sohn Grab some of these while you can. 
aty Surplus stock purchase of 240V AC 
polystyrene 


= adaptor plugpacks to 9V AC at 1 pei mit ORE plg. Lined ce 
Mpeg exes jectured in AMP. Terminated to a 2.5mm DC plug. Cat. MP-3024 Brandnew stoth, Po med e 'DC-4045 
our '98 Catalogue, page 105. Size is 190(L) x toci a 
100 (W) x 40(H) mm. Cat. HB-6036 Norma y $14. 95ea. Sny #2599 
Current Price $14.50 Save u Fortune n 
Buy 1 $10ea 


Buy 10 $8.50ea 7 5 

Buy 100 $7.50eqa ee ama i 5VDC710mA) 
Juas 1AH AA NICAD BARGAINS (05, 

SPEAKER STANDS STOCK UP AT THESE prices! Cat MP-3150 


Brand new stock. 
Si p Standard Type... Solder Tags 
EMA J Sora Normally $4.75ea | || à| Normally $4.95ea 


GLASS ANALOGUE 
CELLULAR CAR ANTENNA 


Complete antenna with base, lead, instructions 


$69.95 PAIR November ||| November CAR CELLULAR 
LARGE ' $3.75eq or 1| $3.95ea or WINDOW ANTENNA 
genes E 10 for $30. nw 10 for $32 7 BOSE 


Cat. SB-2440 Cat. SB-2441 LIMITED QUANTI: 


: Baa pew sto 
PHONE ' Cat. DC- 4046 

ee a El oniy $3ea 
CALLER ID 


Displays the number y = 
Accepts of incoming calls. MOTOROLA 
5AG fuses eno QEK “ BRICK” GENUINE 
4GA Cat. Sz-2068 $59.95 | BATTERIES 


SOUND / 7.5V Nicad 
battery. 
LUGGAGE ffs Don't pay $50! These are now very scarct 
Brand new stock. Cat. SB-2565 
/SAFETY 


oniy Sane 


BELT 


Ideal for Xmas. 
Cat. AR-1790 


: Now $6.95 
THE LATEST KITS CAT 5 UTP 


f $16.95 on its 
Cat. KA-1812 EA Oct. 98 A/V Signal Power Switch 55.00 | SPLITTER and cabling. Only 
Cat. KA-1811 EA Aug. 98 Sound Card Front End 28.95 | | ae a a Ideal 


Cat, KA-1809 EAMay98 Super Ear 23. 95 RJ45 


Cat. KA-1810 EA June 98 Masthead Amp 34.95 | to2x X e 
Cat. KA-1808 EA May98 Phantom Power Supply 327. ).95 | sockets. 


Ac ite 
Cat. KC-5252 SC Oct, 98 12V 2A Float Charger 57.50 | ee neon 
Cat. KC-5251 SC Oct.98 Guitar Sustain Compressor 


75.00 | cable. Typically a single 4 
Cat. KC-5250 SC Sept. 98 Gear Shift Light $37.95 | wire telephone & a standard TEMPERATU RE 
Cat. KC-5249 SC Sept. 98 Waa Pedal for Guitars 34.95 Ethenet computer, or 2 PC's A SONS se eee 


Cat. KC-5248 SC June 98 Uni Stepper Motor Controller $64.95 | canbe used over one cable. 
Gat. KC-5247 SC June 98. High Energy Ignition 55.00 | Standard wiring. Length SOLDERING 


k 5 | 150mm. Cat, YT-6090 
Cat. KC-5246 SC 98 Receiver Decoder for KC-5245 $37.9! 


IRON BARGAIN 
Cat, KC-5245 SC 98 Command Station - Railway 39.95. Only $16.95 


Grab a spare at this silly price! 


Cat. KC-5243 SC May98 3 Led Logic Probe sees 3PC REVERSABLE Adiust from 250°- 


Cat. KC-5242 SC Mar. 98 Sustain Pedal for Guitars 5.95. 450°. @ 

Cat. KC-5241 SC Jan. 98 12V 2 Lamp Flasher EEH SCREWDRIVER SET eo watt Cat. TS-1460 

Cat. KJ-8700 SC June 98 Metal Detector 17.95 | Include: Slotted - 2.6mm, a > Now 
45mm, Normally $49.95 

ECONOMY ATTACHE m Save $12 $37.95 


case Cat. HB-6352 ae TELESCOPIC FLOOR 


Was $59.95 Now No, 00, 01, 02. MIC STAND 


49.9 See 98 Cat. page 117 for Cat. AM-4140 
Save $10 S = details. Cat. TD-2023 


Was $9.95 Save $3 
Nov. aoe 


PIR/MICROWAVE 
DETECTOR ire uttimate in burglar alarm PIRS. 


Requires both the PIR & Microwave to be triggered at the same time, 
substantially reducing false alarms. 10 METRE RANGE - MADE IN JAPAN 


‘96 Price $99.50 ‘98 Price $69.50 


Cat. LA-5012 


6V 110MA NICAD 
CHARGER 


Runs on 240V. Ariec brand. 


‘Super special. 


Cat. MB-3506 
Was $9.95 
Nov. $5 Save $4.95 
IEC EMI POWER 

LINE FILTER 

Rated at 3A. See Cat. 


page 98 for details. 
Cat. MS-4002 


Was $12.95 
Nov. $8.95 Save$4 


O to 3ovDC/O to 2.5A DESK MOUNT 
puis py Digital MAGNIFIER 
T Variable LAMP 
Lab Power ^%eat tool 


to assist in 
supply PCB assembly & inspection 
J Cat MP-3082 


jewellers, stamp/coin dealers 


etc. Cat. QM-3525 
NOW $199 


Regulate 
the 
charge 
going toa 
battery 
being 
charged 

by a solar 
panel. 12V DC 2A rated. See '98 Cat. 
page 85 for full details. 
Cat. MP-3120 


Was $79.95 Save $20 


ONLY 
$149.50 


FLEXIBLE COMBINATION 4 BLADE 
WRENCH SET SCRAPER 


Sot of 6 

tools. a aes 
Supplied * F 
navini T - 

carry pouch. bol 
Sizes are: 8x9, 10x11, 
42x13, 14x15, 16x17 and 18x19mm 


Cat. TD-2110 Was $32.95 
Nov. $23.95 Save $9 


4 sided blade, which will rout, 
punch, shape, scrape and scribe. 
Ideal for hobbyists. 


cat. 70-218 Was $5.50 


Now $2.75 
Save $2.75 


jayCar.com.qu WHOLESALE EMAIL 


Quality 
Endorse: 
Compan 


HEAD OFFICE 

8-10 LEEDS ST RHODES 2138| 
PHONE: (02) 9743 5222 
FAX: (02) 9743 2066 


150: 


SEE 


ELECTRONICS 


a 


POST & PACKING $10 to $24.99-$4.00 $25 to $49.99=$5 $50 to $99.99-$7 OVER 


BURANDA QLD 


CANBERRA ACT 


COBURG VIC 


“OVERNIGHT DELIVERY AVAILABL 
"| «Max weight 3 


NEW SPEAKER BOOKS 
THE LOUDSPEAKER DESIGN COOKBOOK 

‘The ultimate source for everything you need to know to build that 
dream loudspeaker for your home, your car, or your new home, 
theatre. Softcover 28 x 22cm 165 pages. Cat. BA-1400 


LOUDSPEAKER RECIPES BOOK 1 

This book is a complete guide showing you how to build four, easy | [Fr 

to construct, fully tested, two-way loudspeaker systems Ree 
that perform brilliantly at a surprisingly modest cost. E 619,05 3 IPES 


Softcover 28 x 22cm 112 pages. Cat. BA-1002 
ULTIMATE AUTO SOUND 

‘A must for sound enthusiasts who are serious about the: 
quality of sound in their car, van, or truck. 

Softcover 27 x 21cm 99 pages. Cat. BA-1412 
LOUDSPEAKER PROJECT #1 

A great guide to building 19 top quality loudspeaker 
designs. Softcover 27 x 21cm 89 pages. Cat. BA-1410 


BULLOCK ON BOXES 

This book is a must for the serious enthusiast £ 
wanting to custom design their own speaker boxes. 
Softcover 28 x 22cm 74 pages. Cat. BA-1408 


THE ELECTROSTATIC LOUDSPEAKER 
DESIGN COOKBOOK 


A complete guide covering all aspects of electrostatic |= 
speaker design and construction including theory with 
clear, concise explanations, circuit diagrams and 
construction details. Softcover 27 x 21cm 202 pages. ~ 
Cat. BA-1404 


THE ELECTROSTATIC LOUDSPEAKER 
DESIGN & CONSTRUCTION 

Intended for the audio amateur, musician or craftsman, this 
book is a ‘how to’ guide with step-by-step for building full 
range electrostatics. Softcover 25 x 18cm 242 pages. Cat. 
BA-1406 


d 
y 


5143 \FAX: (02) 9743 3070 
Lic 6143] EAE eax T800 610 137 ENQUIRY HOTLINE: 


AUDIO AMATEUR POWER AMP PROJECTS 
Twenty-six of the most requested articles on power amplifier / 
projects which appear in Audio Ameateur Magazine from 1970 || 
-1989. Comprehensive construction details with all j 
specifications and calculations. Softcover 28 x 22cm. 

207 pages. Cat. BA-1418 


This is EXACTLY the same as our standard Electronic Clean 
Solvent (Cat. NA-1004 $9.75) which is ideal for use on delicate 
electronic, electrical and precision mechanical assemblies (ie 
tuners, switches, plugs, sockets, relays, pots etc.). A highly 
efficient fast drying solvent of high purity. 

cat.Naios Normally $9.75 OE 


wholesale@jayca 


Lees s | MAIL ORDERS FREE POST TO: 

a Reply Paid 72. Jaycar Mail Orders. PO Box 185 Concord 

ORDERS: 100 a NSW 2137 FREE CALL FOR ORDERS: 1800 022 888 
(02) 9743 6144. FAX: (02) 9743 2066 

ROAD FREIGHT ANYWHERE IN AUST (up to 20kg) $14.00 

$100=$8 

| SYDNEY CITY ba fork St «| 9267 195 

GORE HILL 

| PENRITH 

| NEWCASTLE 


NEW JAYCAR STORE IN NEW ZEALAND +144 Gillies Ave. Newmarket. Auckland «Ph: (09) 529 9916 


1ox 9667. Newmarket. Auckland. FREE POST: 104345 


Changes on PAS-2 for CNN & NHK 


PAS-2 (169°E) 

As predicted, CNN moved to 
3905MHz vertical polarisation on July 
15, vacating the previously occupied 
transponder (3965MHz horizontal). 
There are now no horizontally polar- 
ised analog signals on this satellite. 

NHK continue to broadcast in ana- 
log on 4055MHz vertical polarity and 
has extended the period of parallel 
operation to at least this month, ac- 
cording to sources in Japan. The free- 
to-air digital service “NHK World” is 
also running on 4035MHz horizontal, 
SR 26470, FEC 3/4. NHK “World Pre- 
mium Service” operates using 
PowerVu conditional access on the 
same transponder. Costs for the “Pre- 
mium” service are rumoured to be 
$2350 for the Scientific Atlanta IRD 
required, plus a 3000-Yen monthly 
subscription fee. 

Subsequent to the closure of the 
dedicated “NBC Asia” channel, a new 
bouquet has appeared at 4093MHz (SR 
29473, FEC 3/4, vertical polarity). The 
new channels include the National 
Geographic Channel and CNBC Asia. 
Versions of these channels destined 
for Indonesia, Taiwan and Australia 
are carried in the 6-channel bouquet. 

Since July, a new bouquet has been 
testing on this satellite on 3778MHz 
vertical polarity, SR 6619, FEC 2/3, no 
CA, NTSC. The new channels list as: 
ART America, ART movies, RAI 
International, ART Australia, LBC 
America, LBC Australiaand MCM The 
Music Channel. At the time of writ- 
ing, only LNB America was active. 


GMA Update 

Email correspondence with GMA 
indicates that the broadcaster is try- 
ing to work out a way of getting their 
signal back to Australia. The present 


service on the Agila satellite at 146° is 
barely receivable in the eastern states 
of Australia or New Zealand. The 
broadcaster is now aware in no uncer- 
tain terms of the number of viewers 
affected in Australia, estimated to be 
several thousand. 


Asiasat 2 (100.6°E) 

TVSN has ceased operations on this 
satellite, apparently as a result of the 
Asian economic crisis. The program 
was uplinked from Epping, a suburb 
of Sydney. 

Hallmark movie channel has also 
moved from this satellite, and now 
appears on Apstar 2R in scrambled 
format. KIBC, broadcast from the Phil- 
ippines with Hallmark, remains on 
Asiasat 2. 


THAICOM 2/3 (78.5°E) 

Despite a low look angle to viewers 
along the east coast (typically 6° above 
the horizon), strong signals can be 
observed using a 2.3m dish. Analog 
signals include Thiacom tests which 
can be found at 3650MHz and 
3686MHz, horizontal polarity. Digital 
signals include Thai TV5 and Mahari- 
shi Veda Vision, broadcast in an MCPC 
bouquet on 3600MHz, horizontal po- 
larity, SR 26662, FEC 3/4. 


Cakrawarta 1 (107.7°E) 

Indonesia’s own satellite (Cakra- 
warta 1) has begun S band testing. 
The downlink frequency is 2540MHz. 
SR 20000, FEC 5/6. Initial footprint 
data indicates a 3m dish will be re- 
quired to receive this satellite along 
the east coast of Australia. Indonesian 
officials are advising that the satellite 
may not begin commercial operations 
for some time, due to the general eco- 
nomic situation in Indonesia. 


In addition, press reports in August 
indicate that a solar storm has dam- 
aged the spacecraft’s electrical sys- 
tem, reducing the expected lifetime of 
the satellite to just seven years. The 
satellite will be unable to achieve full 
operating power during the solar out- 
ages which occur for a few days in 
March and September each year. 

This means that the planned migra- 
tion of the current C-band “Indo- 
vision” pay TV service, carried on the 
Palapa C2 satellite, could be delayed 
some months. 


Intelsat 702 (177°E) 


Space TV, a Taiwanese pay TV 
broadcaster operating for the last year 
on 12.612GHz (SR 26694, FEC 3/4 
horizontal polarity), has left this sat- 
ellite. This means the only free to air 
broadcaster is Thai TV5, who have 
changed their operating parameters 
to 12.650GHz, SR 17800, FEC 1/2. The 
service is broadcast in PAL and re- 
quires a 1.2m dish along the east coast 
of Australia for good reception. SC 


—_—_—_ 
*Garry Cratt is Managing Director of Av- 
Comm Pty Lid, suppliers of satellite TV 
reception systems. Phone (02) 9949 7417, 
http://www.avcomm.com.au 
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for musicians 


These three FM transmitters all use the same 
circuit but you can vary the construction to 
suit your application. One unit is configured 
as a guitar FM transmitter, one as a handheld 
wireless microphone and the other for use 
with a lapel microphone. 


Design by BRANCO JUSTIC 


This circuit is not new, having been 
featured previously in the October 
1993 issue of SILICON CHIP. However, 
there have been a couple of minor 
circuit modifications to tweak the per- 
formance, while the PC board has been 
redesigned to make the unit easier to 
build. 
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In particular, the PC board is now 
single-sided, whereas the earlier Mk.1 
version used a double-sided PC board 
that required soldering on both sides. 

As with the previous desi the 
new “FM Microphone Mk.2” was de- 
signed by Oatley Electronics and they 
will be making available a complete 


FM transmitter 


kit of parts. So which version should 
you order? Well, you don’t have to 
worry about that because the kit con- 
tains all the necessary parts for each 
version. It even includes three labels; 
you simply use the one that's right for 
your application. 

The differences between the three 
units are really quite minor. In fact, 
the two wireless microphone versions 
are identical except that the handheld 
unit has the microphone attached to 
the case while the second unit has the 
microphone attached to a lapel clip. 
Fairly obviously, the microphone is 
left out of circuit for the guitar FM 
transmitter unit and the guitar pro- 
vides the input signals instead. 

Physically, all three versions are 
housed in the same plastic case, which 
measures 125 x 40 x 24mm (length x 


DELETE VRI FOR MIC INPUT 
DELETE RI AND MIC FOR LINE INPUT 


FM MICROPHONE 


width x depth). As shown in one of 
the photos, a standard 9V alkaline 
battery sits at one end of the case, 
while the PC board occupies the other 
end. A miniature slide-switch on the 
side of the case switches the power on 
and off. 


Performance 


As before, this FM transmitter de- 
sign features excellent frequency sta- 
bility. Some FM wireless microphones 
can be temperamental devices to use, 
particularly as far as frequency drift is 
concerned and there are several causes 
for this. The first of these is due to a 
drop in the supply voltage as the bat- 
tery ages. The second is due to capaci- 
tance effects between the user’s body 
and the dangling antenna. Third, and 
not usually recognised, is drift due to 
change in temperature. 

When you set up an FM wireless 
microphone to operate at a particular 
frequency, say 95MHz, you don’t ex- 
pect it to drift much. Ifit only drifts by 
a small amount, the AFC (automatic 
frequency control) circuits of your FM 
tuner should cope with the change in 
frequency so that the signal is always 
received clearly. But there is a limit to 
the AFC range of any FM tuner (per- 
haps +100kHz) and beyond that, the 
signal will start to distort badly and 
ultimately, will not be received at all. 

That is why drift caused by body 
capacitance can be so annoying as it 
varies all over the place. 

This design does not have these 


problems. We tested it in a number of 
ways, including heating up the PC 
board with a hot air gun and even 
then, drift was not a problem. Nor do 
power supply variations worry it. In 
fact, drift due to supply voltage varia- 
tions of 1V for a 9V supply is quoted 
as less than 0.03%, 

The operating range is quoted as 
better than 100 metres with a good 
quality tuner. Other relevant specifi- 
cations are: signal-to-noise ratio 


VIEWED FROM BELOW 


Fig.1: the circuit is based 
on three transistors (Q1, 
Q2 & Q3). Q1 functions as 
an audio preamplifier, 
while Q2 & Q3 forma 
modulated oscillator with 
good isolation between 
the antenna and the tank 
circuit (L1 and its parallel 
1pF capacitor). 


>60dB; pre-emphasis 50ms; frequency 
response 40Hz to 15kHz. 


Circuit details 

Fig.1 shows the circuit which uses 
three NPN transistors. Transistor Q1 
(BC549) is an NPN audio preamplifier 
stage which steps up the input signal 
from the electret microphone or from 
the guitar. The output from Q1 (at the 
collector) is then coupled via a 0.1uF 
capacitor and an 8.2kQ resistor to the 


1 PC board (available from Oatley 
Electronics) 

1 electret microphone insert 

1 9V alkaline battery 

1 9V battery snap 

1 subminiature former with core, 
can and base (L1) 

1 SPST miniature slide switch (S1) 

1 50kQ trimpot (VR1) 


Semiconductors 
1 BC549 NPN transistor (Q1) 
2 BF199 NPN transistors (Q2,Q3) 


Capacitors 

4 0.1uF monolithic 

1 0.047uF monolithic 

2 100pF ceramic 

1 33pF ceramic 

1 22pF ceramic 

2 15pF ceramic 

1 1pF ceramic (see text) 


Resistors (0.25W, 1%) 


1 220kQ 1 8.2kQ 
1 100kQ 16.8kQ 
2 22kQ 11kQ 
112kQ 16802 
110kQ 12702 
Kit Availability 


This FM wireless microphone/ 
transmitter has been produced by 
Oatley Electronics who own the 
design copyright. They can supplya 
complete kit of parts, as follows: PC 
board, all on-board parts, a uni- 
directional microphone with clip, a 
surplus plastic case, slide switch, 
battery clip and stickers. The price 
is $17.00 plus $5.00 for postage & 
packing. The company’s address is 
PO Box 89, Oatley, NSW 2223. 
Phone (02) 9584 3563 or fax (02) 
9584 3561. 
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This view shows how the parts are installed inside the plastic case. This is the 


handheld microphone version, which has the microphone attached to one end 


of the case. 


base of Q3 which is the lower half ofa 
cascode oscillator circuit. The cascode 
configuration, involving Q2 & Q3, is 
the secret of the circuit's excellent 
rejection of body capacitance effects 
on the operating frequency. 

The operating frequency is set by a 
parallel LC network comprising the 
1pF capacitor and adjustable coil L1 
at the base of Q3. By virtue of the 
cascode configuration, the compo- 
nents which set the operating fre- 
quency are well and truly isolated 
from the antenna which is connected 
to the collector of Q2. L1 allows the 
operating frequency to be set to a va- 
cant spot on the FM broadcast band 
(88-108MHz). 


Building it 
Fig.2 shows the assembly details 


for the PC board. The assembly is a 
pretty straightforward process; it’s 
simply a matter of inserting and sol- 
dering each component in turn. The 
most important point to remember is 
to keep all the component leads to an 
absolute minimum length. Because the 
circuit operates in the FM broadcast 
band, even short lead lengths have 
significant inductance and this can 
prejudice the performance. 

If you intend building either of the 
FM microphone versions, leave trim- 
pot VR1 out. Conversely, for the gui- 
tar transmitter version, include VR1 
but delete the 22kQ resistor on its 
wiper and delete the microphone 

Note that all the resistors are sol- 
dered “end-on” to save space on the 
PC board. The length of the antenna 
wire is up to you. You can have it 


short and unobtrusive or long and 
thereby obtain better range. We sug- 
gest a length of about 65-90cm for 
good range; any longer and the range 
will be reduced. 

Once all the parts have been sol- 
dered to the board, you are ready to 
test it and set the operating frequency. 
For this you need an FM radio. Con- 
nect the 9V battery and turn on your 
FM radio. Now tune across the band 
until the speaker squeals. The fre- 
quency on your dial is now the oper- 
ating frequency of the circuit. 

If you want to adjust the frequency 
of operation, you reverse the above 
process. Tune your radio to a vacant 
part of the band — let’s say this fre- 
quency is 99MHz. All you should be 
getting is hiss from the loudspeaker of 
the radio. Now adjust the slug of coil 
L1 until you get a continuous squeal 
from the radio. That’s it, the job is 
complete. 

In more detail, the tuning range of 


Resistor Colour Codes 


a No. Value 
a 1 220kQ 
Q 1 100kQ 
oO zd 22kQ 
a 1 12kQ 
(a) 1 10kQ 
a 1 8.2kQ 
a 1 6.8kQ 
a 1 1kQ 
1) 1 6802 
m] 1 2702 
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4-Band Code (1%) 

red red yellow brown 
brown black yellow brown 
red red orange brown 
brown red orange brown 
brown black orange brown 
grey red red brown 

blue grey red brown 
brown black red brown 
blue grey brown brown 
red violet brown brown 


5-Band Code (1%) 

red red black orange brown 
brown black black orange brown 
red red black red brown 

brown red black red brown 
brown black black red brown 
grey red black brown brown 
blue grey black brown brown 
brown black black brown brown 
blue grey black black brown 
red violet black black brown 


e000 : 
e000 ai 


Fig.2: keep all leads as short as possible when installing the 
parts on the PC board. Note particularly that Q1 is a BC549 
type and is different to Q2 and Q3 which are both BF199s. 


the wireless microphone can be ad- 
justed upwards by removing the 1pF 
capacitor. With this capacitor in cir- 
cuit, the tuning range of L1 will be in 
the lower region of the FM band: from 
below 88MHz to about 102MHz. With 
the 1pF capacitor in circuit, the tun- 
ing range will be from about 95MHz. 
You have to decide which portion of 
the band you want your circuit to 
operate in and then pull the capacitor 
out or leave it in. You then adjust the 
slug of L1 as described above. 

After you have adjusted coil L1 to 
your satisfaction, move the micro- 
phone well away from the radio so 
that the acoustic feedback squeal and 
distortion is no longer apparent, You 
should now be able to speak into the 
microphone and your voice should 
come from the radio with clean repro- 
duction. 

You can now complete the construc- 
tion by wiring up the on-off switch 
and then installing the board and bat- 
tery inside the plastic case — see pho- 
tos. The PC board is positioned at the 
top of the case and is secured using 
silicone sealant. You will have to drill 
a hole in the end of the case to accept 
the lead for the guitar or microphone 
(lapel version). 

Ifyou intend building the handheld 
microphone version, you will need to 
mount the microphone on the end of 
the case before installing the PC board. 
This will involve drilling a small pi- 
lot hole (with the two halves of the 
case attached together) and then care- 
fully reaming the hole to size. Once 
this has been done, separate the two 
halves of the case and secure the plas- 
tic base of the microphone to the bot- 
tom half only using silicone sealant. 


Capacitor Codes 


QO Value JIECCode EIACode 
Q 0.1uF 100m 104 
m .047F 47n 473 
QO 100pF 100p 101 
O 133pF 33p 33 
Qm 22pF 22p 22 
Q 15pF 115p 15 
Q 1pF 1p0 1 


The PC board can then be installed, as 
before. 

You will also have to drill a small 
hole at the other end of the case for 
the antenna lead. Drill this hole in the 
bottom halfof the case only, then make 
a small cutout for the slider of the 
plastic switch. This cutout can be 
made by drilling some small holes 
and then filing the hole to shape. 

The switch is also secured to the 
side of the case using epoxy resin. Be 
careful not to get any of the epoxy 
inside the switch — it will be ruined if 
you do. 

Also supplied with the kit is a small 
piece of 3mm-thick foam rubber. This 
should be attached to the bottom of 
the case at the end opposite the PC 
board. It’s there to stop the battery 
from rattling around. 

Once everything is in place, the 
two halves of the case can be secured 
together using the supplied self-tap- 
ping screw. This is installed from the 
back and screws into a central boss in 
the top half of the case. Finally, fit the 
appropriate front panel label and the 
job is complete. sc 


SMART®FASTCHARGERS 


One charger for all your 
Nicad & NiMH batteries 


poses --=-----, 
I I 


As featured in ‘Silicon Chip’ Jan. '96 
Designed for maximum battery capacity | 
I and longest battery life I 

Charge: Power tools” Torches ¥ Radio 
| equipment Mobile phones y Video I 

cameras w Radio controlled models 
I Field test instruments v Lap-top computers 
| Toys y Dust busters 7 Others I 

The REFLEX® charger is powered from a 

Power Supply (optional) or from 12 or 24V I 
[ batteries. 

AVOIDS THE WELL KNOWN MEMORY EFFECT. 
|| SAVES MONEY and TIME. Restore Nicads 

with memory effect to remaining capacity and 
I rejuvenate many OV worn-out Nicads, 

CHARGES VERY FAST plus ELIMINATES THE 
I NEED TO DISCHARGE: charge standard 
[| Bxteries in max. 1 hour and the tastcharge 

batteries in max. 15 min, Partially emptied 
I batteries are just topped satteries always 

remain cool, increasing both the total battery life 

and the useful discharge time. 

DESIGNED AND MADE IN AUSTRALIA 
I For a FREE detailed technical description please 
J Ph: (03) 6492 1368 or Fa 
567 Wilmot Rd, Devony 
ee ee ee 


Huge range of VIDEO 


Processors, Stabilisers, Mixers, Editors, TBC’s, 
Standards Converters, Switchers, Amplifiers, 
Connectors, cables, adaptors, kits. PC editing 
cards & software:- FAST DV, AV Master plus, 
Miro DV300, DC30+, DPS Spark, Edit Bay, etc, 
SCSI cards & drives, PC Converters & Geniocks, 
Callfor prices and information or 


Check our website for latest prices and 


MONTHLY SPECIALS 


hhttp://www.questronix.com.au/~questav 


You can pieg phone or email your order. 
We accept AMEX, VISA, Master & Bank cards, 
cash and direct deposit, but not cheques. 
Ex-tax sales available to exempt buyers. 
Prompt delivery within Australia & overseas, 


2/1 Leonard Street, HORNSBY, NSW, 2077 
P O Box 548, WAHROONGA, NSW, 2076 
Fax (02) 9477 3681 Ph. (02) 9477 3596 
Email questav@questronix.com.au 
Visitors and demo's by appointment only. 


Adjust RGB/ Contrast/ Bri 


a itness/ Saturation/ Detail 
etc. 4 Vp Audio & Video selectors. Fade to black. Use 
WC & Comp. ip's & o/p's in any combination. 


Full-frame 4:2:2 digital TBC. 
Adjust RGB, gain, black 
level, chroma, colour shift, 
etc.’ Freeze, enhance, 
bypass, four memories for 


settings, built-in Bars, Black 
Bust TUVE RGB ape ce 
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a 
V+  BUK456-60 
ROM 


OVER VOLTAGE 
PROTECTION 


Regulator for a car 
battery charger 

This regulator prevents a conven- 
tional battery charger from overcharg- 
ing a 12V car battery. It is designed to 
have a maximum insertion loss of less 
than 0.2V. 

To achieve this, the series control 
element is a BUK456-60 N-channel 
Mosfet (Q1) which has an ON resist- 
ance of 0.0289 and a drain current 
rating of 52A. The circuit is suitable 
for chargers rated up to 8A. Depend- 
ing on the rating, Q1 will require a 
minimal heatsink or none at all. 

The Mosfet’s gate requires a posi- 
tive voltage with respect to its source 


Interesting circuit ideas which we have checked bui 
readers are welcome and will be paid for at s 


CIRCUIT NOTEBOOK 


ot bi and tested. Contributions from 
tandard rates. 


and this is generated by a 555 oscilla- 
tor (IC1) operating at 100kHz. It drives 
a voltage doubler using 1N914 diodes, 
D1 & D2. 

A little used feature on the 555 timer 
is the reset pin 4 which stops its oscil- 
lating when it is pulled low. This is 
used to turn the Mosfet on and off as 
required. 

The battery voltage is sensed by 
IC2, by means of zener diodes ZD3 
and ZD4 connected to its pins 6 & 2. 
These make the circuit switch off at a 
battery voltage of 14V and switch on 
at 13V (or less). Pin 7, the discharge 
pin of IC2, stops IC1 from running by 
pulling pin 4 low. 

Over-voltage protection for the cir- 


J 


D 
REVERSE 
POLARITY 

PROTECTION 

oov 


cuit is provided by zener diodes ZD1 
& ZD2, diode D3 and SCR1. If the 
input voltage from the charger exceeds 
16V, SCR1 conducts to remove the 
gate voltage to Q1. 

Finally, protection against reverse 
connection of the battery is provided 
by Mosfet Q2. With a normal battery 
connected, the gate of Q2 is positive 
with respect to its source and so it is 
turned on to provide the OV return for 
the drive circuitry to Q1. However, a 
reverse connected battery reverses the 
gate voltage to Q2 and it turns off, 
killing the power to the circuit and no 
harm is done. 

V. Erdstein, 

Highett, Vic. ($45) 


SS ee eee 


DTMF radio 
alarm system 


This system was designed to alert 
the operator of a steam boiler. A 
handheld radio fitted with a DTMF 
tone encoder is used by another per- 
son to sound the alert if steam pres- 
sure drops. 

IC1 isa DTMF tone decoder with its 
input (pin 7) connected to the receiver. 
The BCD outputs of IC1a are fed via 
AND gate IC2 which gives a high out- 
put at its pin 10 when the DTMF 
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character “7” is decoded. This logic 
high is latched through to pin 1 of 
IC3a to enable NAND gate IC4a. The 
same latched signal is inverted by IC4c 
to remove the reset signal on pin 9 of 
107. 

IC5 and IC6 divide the 3.579545- 
MHz crystal frequency from IC1 down 
to 1.7Hz at pin 6 of IC6 and this is fed 
to pin 15 of IC7, to LED2, to pin 13 of 
IC2 and pin 5 of IC4a. 

‘As a result, Qi and Q2 will pulse 
the buzzer at 1.7Hz and Q3 will flash 
the lamp at the same rate, whenever 


the output of latch IC3 is high. 

Whenever the reset pin 9 of IC7 
goes from high to low, the 4516 coun- 
ter will count up and its BCD output 
will cause the outputs of the 4514 
BCD-to-decimal decoder IC8 to go high 
sequentially. About five seconds after 
IC7 has started to count, Q4 and relay 
RL1 are turned on via the gating di- 
odes at the outputs of IC8. This relay 
causes the boiler room radio to send 
an acknowledging DTMF code for 
about three seconds. The DTMF code 
is generated by IC9. 


i 
sta 
TE 
ba: 
ae 


The manual test button bypasses 
the DTMF decoder but tests all other 


reset pins of IC3. 


The whole alarm system can be re- 
set manually by a front panel mounted 
pushbutton switch, connected to the 
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ALTRONICS COMPONENTS 


Best Regards, 
Jack O'Donnell, Man: 


(08) 9328 3487 


a Wwder Line 


“The Opus One marine series are by far] 
iy our preferred choice for marine 


[E much cheaper than the 
imported units we stocked. 
john Negus, Audiophile - Audio Equip, WA 


NEw! 


As featured in Silicon 
Chip August 1998 issue! 


‘The cabinets are fully machined from hi 
new and simple construction method. All driver, 
it and recessed. Speaker grille is pre-covered in 
fers produce deep, punchy bass 
ithe mid-frequencies. The fabric dome tweeter 
nd program with ease, producing crisp, clean highs and 
‘Crossovers. The crossover has been computer-opti 
lity when coupled with these drivers and enclosure. 
Kit includes flat-packed cabinets, 


speaker 
need except a bottle of PVA adhesive. 
RES: * Massive 150W power handling* No elect 
‘Simple step-by-step assembi 
required, all sections 


seit 


Here's some fantastic NEW 1999 Kits 
& Products just released. And take a look at 
the Savings! Dozens of bargains this month! 


port tube, acoustic wadding and detaile 


Intelligent UHF Remote 


Control 

This miniature intelligent 
learning remote control can 
‘be used as a replacement for 
{your car remote control or to 
combine more than one 
remote. ie. Garage door, car, 
motorbike, home alarm, etc. Nees 
Features: * Four programmable buttons * Easy to 
program * Wide operating frequency range of 255- 
500MHz * Includes alkaline battery 


ams ony S39 


Put your ear alarm and 
‘opener on 


A Bench Power 
Supply for Life! 


p 0-30V 2.5A Power 


Supply 
oe 
Site fom 


Why pay twice 
the price or 
more 
elsewhere? 


“This compact computer has all the features 
you'd expect PLUS for added security you 

f| can remove it from the bike when not in use. 

* Current Speed * Average Speed 
Maximum Speed * Trip Time * Trip 

Distance * Total Distance (Odometer) * 24Hr 
Clock Time * Countdown Timer & Distance. 
Supplied with mounting brackets, magnetic 
pickup, spoke magnet, even the battery! 
(Valued at $3.95) 


current limiting 

= Fixed 12V and SV 

output rails, at up to 1A peak + 

Precision digital LCO Voltage and Current 
Meters for precise adjustment for use in 
research and development labs, 
instrumentation testing, digital circuits, etc. 


M8200 Was $229. now S1 BOD 


‘These mini monochrome 
‘re so small, 
iden in the 
is of places. 

The RCA video output 

can be connected to the 

video input of most 

modern televisions and 

VCRs. Perfect for 

surveillance or security camera 

applications! 


Great for survelliance or 
security applications! 


INCLUDES 
g= Ideal for use 


BONUS 200g video 

door monitor, Simple & 
easy to connect 

ih 

The S 9100 Audio PCB allows you to listen in as well via the 

on-board microphone! The audio board simply installs on 

the camera PCB, and the audio output can be connected to 

the audio input most modem TVs or VCRs. 


$9000 Complete Camera B145 
sooo PCB Camera e Lens SA ZS 
$9100 Audio PCB to suit sooo BT 9-25 


DC Regulated Plugpack to suit $2895 


Remote Cont 
‘This learning remote control can replace up 
to eight remote controls! Fenturi 
* 5 Different Appliance Modes 
‘Auxiliary Modes « Intelligent Backlighting - 
Once Activated, dims away after being idle for 5 
ing batteries! (Unlike others on the market) Requires 4x AAA 
‘batteries (supplied). See our 1997/98 Cat. p170 for full det 


1000 Was $199, now S11 GD 


-8U0U 999 OO7 PERTH (08) 9328 1599 


= VERTER 

PARTS TE : =| POWERHOUSE INVERT 
Sa Operate 240VAC appliances from a 

DRAWERS i 12 ar 24V battery ANYWHERE, ANYTIME! 
Excelent tor storing iV AC pon Í aT outpatsage 
al sorts of amal y i eee 
items lke nt and wil deliver high 
bese Gee iode 
components, aap s am 
sees sl ty tree esyrawing only 
pegs eee (7 || arma ee 
could be for CESA di 
‘storing fishing tackle, pins & needies, Silicon Chia a 
buttone, carburetor washers pul os & , eon Chip, Apri ‘97 


by your imagination. Ms105 $159 Now ony $1 1 9 tode * Sturdy rust proof ABS case = Heavy J aE TA 
ten chi Creu rake eae 
Saal E Snape ni Dril | Kesitormating : CORRECTION to 
pelican One of the o one-off PCBs or | run inductive 
= “50 Is Prototypes) loads. ie.fridges, 
H0250 Small Size 14 Bay: eo hie s gu i pumps, small 
H 0252 Large Size 14 Bays 7 ea || engraving, ui motors,etc. 


irge Size 15 Bays fantastic additio 


tool kit, this powerful mini 


New model now housed in robust | 
e and includes plugpack!!| 


torquey enough to handle some tough jobs! Great for d h internal piezo ignition for 


and trimming PCBs, e super-easy starting, and a thumb-wheel 


MORI 
D ee T S ree tank sio en 
mber is refilled using rou oan haves s 
T2301 Normally $69.sow PSQ itane refill canister. A MUST for Z — for only 
n obile technicians, on-site service LA 
Christmas is just around the corner! personnel, suto-viectricane 


150+ Assorted Crimps Kit 
100a 6.4,4.5,2.3 Female/Male spade, mini 
spade lugs, ring terminals, fork lugs, mult 
Point joiners, Sea Red/Blue/Yeliow inline cable 
Joiners & 5 biue 6.4mm 

Piggyback spade lugs 


H 1800 
now ony $12% 


Polypropylene Speakers Micron Soldering Station 
‘These fantastic speakers are ideal for replacement speakers or your own designs. ‘The MICRON Series 3 soldering station 

Manufactured to our own specifications, these drivers feature low Q, high efficiency loys electronic switch mode circuitry 

and low resonance, all a must for bass-reflex bass enclosures, in lieu of a mains transformer. Excellent 


Phone our Freecall order line on 
1-800 999 007 


nally $129, Now a crazy BBO ea 


UNITS AT THIS AMAZING PRICE! 


T 2600 Ni 
ONLY 


Watts Vas This for all general purpose and production 
Max  Qts Litres Fo Normally Month Á soldering. Features: * High insulation rsa 
C3055 65° Woofer sow 043-27 wiz sms $20 e en Ee A 
C3060 s'Woofer 10w 022 ë os siz sy SAO # insulation of over 100M » Zero Í 
t € voltage circuit minimises high 
C3065 10°Woofer 100W 0235 13 He sw SSO voltage spikes & magnetic fields to 
C3070 12"Woofer 150W 017 37 zk ë% $65 prevent damage to sensitive devices 


“ Continuons temperature adjustable 
$95 6 from 250° to 430°C * Grounded power 
cond » Selecting the desired operating 

. Par s temperature is as simple as turning a knob. 
UpTeK Professional Digital Multimeters ‘Suppl witk Long Lasting Irod Clad Ty 
These superb meters are ideal for the hobbyist and professional alike. Both feature UL approved fuse T2443 Normally $149, 
Protection on current inputs, large high contrast 3.5 digit LCD displays, high quality instrument leads, built-in NOW $ 99 


Stand and rugged construction. if you want the best performing multimeter for your dollar, then look no further 

than these excellent instruments. 
‘Auto Ranging DMM ] 7 TRUE RMS 34 Range ou || NiCad Batteries 

a se Goop FOR UP TO 1000 
RECHARGES}! 

NiCads will eventually pay for 

themselves, and can provide 

hundreds of recharges if cycled 

* DC Volts < 320mV -1000VDC f 750V periodically. They can be used in just 

« Resistance < 3200 - 30MQ + DC Volts <20mV - 1000VDC || about any battery powered appliance. 

* Continuity Buzzer * Resistance < 200 -20MQ | TINGS! 

* AC/DC Current <320pA - 10A Bee | + Continuity Buzzer RUSE MING!) 


* TTL/CMOS Logic Tester Be) | * AC/DC Current<200pA-10A ||. [5 4705 700mAh AA Cell Normally $2.50 ea, 
* Diode Check 


onm$119 es loummSAI4AS Now $32 ea,10& up, or BA -SO ea, 25 tup 
aac see | 


C3075 15" Woofer 200W 033 461 28Hz $139 


‘aur a 


L8v€ 8Z£6 (80 


Ah C Cell Normally $4.95 ea, 


BA ea, 4 and up, or BDO? ea, 10 & up 
5 4715 1500mAh D Cell Normally $7.25 ea, 
now BG ea, tand up, or BS -59ea, 10 & up 
mAh 9V Cell Normally $12.95 ea, 

50 
Now BB ea2 and up, or BFF? ea, 4 & up 


7 


|Now 


ter + 3 Year Warranty! 


These quality meters include a FREE bonus hols 


Fax Order Line: 


ALTRONI”~ 


(See EA July’ x 
Using this module you ss = 

can computer controtall 

kinds of things such as security systems, stage 

lighting, model railways, watering systems ete. The 

unit simply connects to a standard RS232C serial port 

on any PC. It has a 8 digital inputs controlling 8 resonance dies away. It’s one of the most widely used 
outputs. A simple addressing systems allows multiple guitar effects (FX), and this simple Kit isa 

units to be “daisy chained” from a single RS232C port, the cost of a com: 

expanding the number of 

inputs and outputs up to 64. 


xa PSD 


Plugpack to suit M 9664 515.50 


Combined, the 
K 2850 & the K 
Allow You to Turn 
Appliances On & 
Off with Your 
Computer! 


Input Buffer & 
Relay Driver Kit 
(See EA Feb '89) This is a companion kit for our 1/0 


Adaptor kit (K 2850). It hi 
eight opto-isolated inputs, 


DC powers 


form so you Add sustaj 


range of tt ® your 


Tired of waiting for your turbo 
four relay outputs and to cool down? 
This kit contains all parts (See SC November 98) 

output Turbo charged engines must 
sages. iedtohelp be run at idle for a few 
you t minutes to cool down after a 
Jong journey to avoid damage. 
This project allows your car to 
bbe run fora few minutes at 
idle speed so you can lock the car and leave it to turn off 
bay itself, Fentseres 90 second time-out + Under 
temperature disable *Reset switch + Robust flanged box 
* Simulated Ignition Cutout for immobiliser 
* No battery power drain once shutdown 


koo B29- 
eer 5 1335 Optional 30A Relay to suit 5635 


“Dual Mode” 
Battery Charger Kits 


(See SC Oct 38) One of the most glaring problems 
associated with inexpensive commercial chargers is 

that you cannot leave the battery connected to them 

for longer than necessary. Doing so causes a fire risk, not 
to mention reducing the life of your expensive battery. 
This unit is powered by 240V and will chargea flatlend [BS 
acid battery at 2 A until fully charged. The charger will 

then keep the battery topped up by maintaining a small 
current (05A) to the battery. Supplied with all the 
components and an attractive housing. 


Kass nV Model BAI- 
Kans 21v Mode SSDS 


Make 
your next 
party areal 

Ñ biast: 


Triggered 
Strobe Kit 


(See SC Aug 95) 
in Nightclubs a 
life to any party or BBQ 


rate and sensitivity for beat settings « L 


rce e MDF 


from a standard 240V mains se 
and all the 


Ks 
$159 

K 5797 Two tube option 
$18.95 


YES! We Now Accept Diner's Club and American Express Cards!! 


This “smart” charger 
will not only keep your 


‘of your battery! 

(By not overcharging) 
Ideal for camping. 

|| boating, awo's or for 
a security system 


Produce the sound that 
‘made Jimmy Hendrix 
famous 


ced into the 


* Bandpass frequency 
mV RMS 


Audio Pre- 
; Amp for PC 
Sound Card 


(See EA Sept. 98) As we all'kn 
included in the 


Ti you have a CD-ROM “burner” in 
your PC and a sound card you can 
make your own CD's. 


Ds. This 


tape and ph 


put :2V p-p@ IkHz 


Features: * Line 
mp : full RIAA eq 

‘ow Noise Mi Preamp 
gain of either 604B or 50dB to suit n 
4B from 35Hz - 18kH 


dent tape/line and mien 


ee $99 


V Plugpack to suit M 9664 S1 


Gear Change 
CZJ indicator Kit 


4 (See SC Sept’98) 
Modern race cars 
i have indicators 
to tell drivers when 
it is time to change gear 
ind this can vastly improve 
racing times, The project 
provides an audible and visible indication that it 
is precisely the right time to change up a g 
Features: Adjustable change times (suits up to 5 
spd g/box) Supplied shortform with no case 


$375 


tery charged, but it 
iso extend the life 


K 4050 


174 Roe St. Perth WA, 6000. 
Phone (08) 9325 1599, Fax (08) 9325 3457 
MATL ORDERS C/- P.O. Box 8350 


aE. 


IDES FRI) IPS 
Where possible 
AU PESER 


TON 


re process you 
rom day you poston you receive goo 
Up to 3kg is $9.50, 3kg to Skg is $16,00—We w 
the day received (if placed before 2.00PM WST) and 
‘Country areas please allow an additi 


COUNTRY 
BP Electronic: 


ALBANY WOODRIDGE 


COUNTRY 
GLADSTONE 
HERVEY BAY 
MAROOCHYDORE Ai 
MARYBOROUGH Kelle 
‘TOWNSVILLE 

- CITY 
HOBART 


BUNBURY 
BUSSELTON 
ESPERANCE 
KALGOORLIE 
WYALKATCHEM 
-CITY 


BLACKBURN 
CHELTENHAM 
CLAYTON 
COBURG 
CROYDON 
FOOTSCRAY 
PRESTON 
COUNTRY 
BALLARAT 
CRANBOURNE 
MILDURA 


TON 


scott Electronics @ 5 ALICE SPRINGS 


1-800 999 00 


RRP rates quoted an 
marily due to th 


urent nay vary slightly 
All orders 


delivery, $12.00 to 


softening of the AS). 


avel Express Road—Please allow up to 7 day 


ith virtually every ot r we 
Chances are there is an Altronics Reseller right 
ils of the nearest dealer. Blue Ribbon 


salers generally 


carry a comprehensive range of 


-CITY — Aztronics @ 
Force Electronic (08 
BRIGHTON Force Electronics (08) 8: 
COLLIGHTGDNS Force Fle (08) 
ENFIELD 
FINDON 
HOLDEN HILL 
KENSINGTON PK 
LONSDALE 
MONTAGUE FARM 
SALISBURY Fe 
- CITY D 
SMITHFIELD 
COUNTRY 
COFFS HARBOUR 
NEWCASTLE 
WARNERS BAY 
WOLLONGONG 


3743: 
(0g) 83496340 
(08) 83471188 


'e Elect 
Reid Elec 


tronics 


) 49566808 


Vimcom Electronics (02) 42284400 


PERTH (08) 9328 1599 


A mixer module for F3B glider 
operations; Pt.1 


Last month, we described the operation of the 
basic controls on a typical F3B international 
class sailplane and outlined some of the 
parameters affecting the design of such a 
sailplane. In this article, we will present the 
design for an F3B mixer module for the 
Silvertone Mk.22 transmitter. 


This month we will look ata simple 
F3B mixer module to illustrate some 
of the techniques used to control an 
F3B glider. This will highlight the 
complex nature of the task. At the 
same time, I will attempt to break the 
circuit operation down to the small- 
est sub-module so that these building 
blocks may be applied to any trans- 
mitter utilising half-rail encoders such 
as the NE5044. The half rail encoder 
makes possible servo reversing, mix- 
ing, etc. 

To begin with, this task is very defi- 
nitely governed by the 90-10 rule, 
whereby 90% of the effort goes into 
achieving the last 10% of the result. 
Modern computer-based transmitters 
attempt to supply everything for 
everyone and in so doing, have often 
become burdensome to operate. 

Frustration during programming is 
quite common and often the desired 
configuration cannot be achieved due 
to system limitations. The module to 
be described will plug into the Silver- 
tone Mk.22 mixer expansion port 
(TB11) to convert it into a fully config- 
ured F3B transmitter with very little 
programming left for the operator. 

In fact, all that is usually required 
of the operator is to set up the channel 


allocation and set the direction of 
travel on the servos. 

However, by long experience I real- 
ise that there will always be someone 
who will require an extra 10 widgets 
or a relocated et ger. So a very 
high degree of flex: y has been built 
into the PC board to give virtually no 
limit upon the mixing possibilities. 

Multi-point mixing is available on 
all 24 channels with any channel able 
to be mixed with any other channel, if 
sufficient mixers are obtained. For 
those who take the trouble to under- 
stand the nature of the circuit pre- 
sented and who are prepared to ex- 
periment, the possibilities are end- 
less. 

The standard Silvertone Mk.22 eight 
channel encoder PC board carries four 
free mixers (two inverting and two 
non-inverting) while the F3B module 
features eight mixers and two end- 
point clamps, all of which may be 
operated in the pre-programmed or 
free mode. Thus there are twelve mix- 
ers available, which should be more 
than enough for the average F3B 
model 


Keeping it simple 
The main difficulty facing the de- 


This is a single stick version of the 
Silvertone Mk.22 transmitter, It gives 
three-axis control (ailerons, elevator 
and rudder) via the knob on the stick, 


signer of any complex programmable 
system is keeping the programming 
simple and user friendly, This applies 
doubly to a discrete component sys- 
tem as the programming can very 
quickly become a nightmare of patch 
cords and wander leads. 

The module presented here over- 
comes this problem with an exten- 
sion of the original wander lead pro- 
gramming system. To find out more 
about this concept, the interested 
reader should refer to the articles de- 
scribing construction and program- 
ming of the Mk.22 transmitter, pub- 
lished in June 1995 and March, April, 
May, June, July, August and October 
1996 issues of SILICON CHIP. 

This module is designed around a 
28-pin socket that mates with the 
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END-POINT ADJUST 


mixer expansion port (TB11) on the 
standard Mk.22 transmitter encoder 
board. When used in the pre-pro- 
grammed mode, simply plugging this 
module into TB11 converts the Mk.22 
into a fully configured F3B transmit- 
ter. It features CROW landing con- 
figuration, launch camber and a novel 
knob-controlled camber vary facility 
that allows the wing section camber 
to be controlled from the front panel 
in flight. 

In this instance, one of the standard 
Mk.22 auxiliary control knobs is pro- 
grammed as a camber vary control. 

There is also a flap/elevator com- 
pensation mix and a “V” tail mixer 
set. This completes the basic pre-pro- 
grammed instruction set and all of 
these may be preset or switched in or 
out from the front panel. Sufficient 
free mixers are available to add in 
snap flap, ailerons mixed into flaps 
and coupled aileron/rudder, thus com- 
pleting the full F3B complement of 
controls. 

The PC board is small enough to be 
hard wired into other brands of trans- 
mitters using a flexible lead. TB11 
contains all mixing points that may 
be required for other Silvertone mod- 
ules still in development. However 
the F3B module only uses about half 
of these so there are not a lot of con- 
nections to make. If more mixers are 
required, sufficient information will 
be given in this series to develop your 
own circuit board layout. 

The Mk.22 encoder is a voltage- 
driven unit using op amps and multi- 
plexers, with the op amps referenced 
to a half rail (+2.5V) divider. Wander 
lead programming is used exclusively, 
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BASIC MIXING DOUBLE 


with all controls fitted with identical 
3-pin sockets to mate with 3-pin plugs 
on the encoder PC board. Program- 
ming is simple and once one channel 
is mastered, the rest is simple as all 24 
channels follow the same layout and 
rules. 

Mixing can be achieved by simply 
coupling one channel to another with 
resistors but if this is done, reverse 
mixing will occur in proportion to the 
ratio of the series mixing resistor. 
Therefore it is necessary to insert a 
buffer amplifier in each mixer lead to 
isolate the stages. 

However there are applications 
where reverse mixing may be useful 
so keep the resistive mixing technique 
in mind. Likewise, channels may be 
run in parallel by using a “Y” lead on 
the input harness. In this case, vari- 
able gain is available on each chan- 
nel, allowing servo travel to be 
matched precisely. 


Op amp mixers 

Essentially the F3B module is con- 
structed out of op amp mixers arranged 
in matched pairs (one inverting and 


. INVERTING 
© | o | PRE-PROGRAMMED 
. NON INVERTING 
INOUT 

2a 


Fig.1: the F3B module is 
constructed out of op amp 
mixers arranged in matched 
pairs, one inverting and one 
non-inverting. An inverting 
mixer will reverse the 
direction of rotation of the 
servo whereas a non- 
inverting mixer will not. Two 
end point clamps are also 
provided (see text). 


one non-inverting, as shown in Fig.1. 
An inverting mixer will reverse the 
direction of rotation of the servo 
whereas a non-inverting mixer will 
not. Two end point clamps are pro- 
vided and these provide a special fea- 
ture that we will look at later. 

A high level of consistency has been 
achieved in the physical layout with 
the original Mk.22 encoder and as 
already mentioned, the 3-pin program- 
ming plug has been retained. A novel 
touch in this module is the way these 
programming pins are arranged. Each 
pair of mixers share a common 3-pin 
input and output plug pair arranged 
as shown on Fig.1. 

Not only is this arrangement sim- 
ple to program but by rotating the 
wander lead by 180 degrees, each 
mixer is available for independent use; 
a novel touch. 

As indicated on Fig.1, the pre-pro- 
grammed input and output leads are 
linked to the centre pin of each 3-pin 
plug. For the sake of simplicity, the 
lefthand 3-pin plug is always the in- 
put and the righthand 3-pin plug is 
always the output. This is shown in 


PJ PATCH PLUG 

PATCH 
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The lefthand 3-pin plug is always the input, while the righthand 3-pin 
plug is always the output. This is shown in Fig.2(a), with the inverting 
mixer on the lower half. Thus, to reverse the servo direction, all that is 


required is for the micro-shunts to be placed on the im 


ing or non- 


verting o 
inverting pins, as shown in Fig.2(b) and Fig.2(c). Fig.2(d) and Fig.2(e) 


show the patch plug options. 


mixer expansion port 
(TB11). 


Fig.2(a), with the inverting mixer on 
the lower half. Thus to reverse the 
servo direction all that is required is 
for the micro-shunts to be placed on 
the inverting or non-inverting pins, as 
shown in Fig.2(b) and Fig.2(c). The 
micro-shunts may also be replaced 
with a DPDT switch for remote switch- 
ing. The micro-shunts are the same as 
shorting links commonly used in per- 
sonal computers. 

You will note that in Fig.2(b) and 
Fig.2(c), one input and one output pin 
are left free and by using one of the 
patch leads described in the October 
1996 issue this free mixer may be 
used for other tasks if required — see 
Fig.2(d), Alternatively, the pre-pro- 
gramming can be completely disabled 
by using both mixers as independent 
units, as in Fig.2(e). 

If the application calls for a dedi- 
cated installation, the header pins can 
be dispensed with and all program- 
ming points may be hard-wired to 
remote switches, 

Referring back now to Fig.1, op 
amps IC3a & IC3b are two sections of 
an LM324. IC3a is connected as a non- 
inverting mixer while IC3b is an in- 
verting mixer. 

One of the problems with this ar- 
rangement is the fact that the gain 
(servo travel) control on the non-in- 
verting mixer is not as flexible as that 
of the inverting mixer. The inverting 
mixer gives excellent control from zero 
to full travel whereas it is not possible 


to reach zero gain on the non-invert- 
ing mixer. Also the gains of the two 
mixers are not matched and the input 
and output voltages must be adjusted 
with series resistors. Even so, the end 
result is a matched pair over most of 
the useful range of servo travel. 

VR2 and VR3 are the master gain 
controls and provide the servo travel 
adjustments (ATV — Adjustable Travel 
Volume). TB4 and TBS are the input/ 
output connectors and are physically 
arranged as in Fig.2(a). 

That as is all there is to the basic 
mixer module. In the full circuit to be 
presented next month, you will find 
this module repeated four times with 
slight variations to suit the program- 
ming requirements. 


End-point adjustment 


The end point adjustment performs 
a special function in that it acts as a 
clamp or brake upon the servo, stop- 
ping it at a preset point in its travel. In 
the full module, this is used to clamp 
servo travel at somewhere around neu- 
tral and performs the camber control. 

One of the problems encountered 
in the discrete encoder is that mixing 
is referenced to neutral which is the 
half-rail position. As the servo travels 
further away from neutral, the mixing 
becomes more noticeable. Now with 
flaps in an F3B module, mixing is 
applied both to and from the flap con- 
trol which is usually the throttle lever 
on the transmitter. Thus if the flap 


lever full travel end-point is used as 
the flaps-up position, some unwanted 
mixing will appear in the flaps. 

To prevent this, the end-point clamp 
is applied to the flap control. This 
limits the voltage swing at TB11 to the 
mid-rail voltage, which makes the 
“flaps up” position servo neutral. 

Thus when moving the flap lever 
past neutral, the servo will stop at 
neutral as the lever travels to the full 
position. In other words, the last half 
of the flap lever travel is lost. 

This provides a very interesting fea- 
ture in the Mk.22 for if we plug the 
auxiliary potentiometer on the front 
panel onto TB2 of the endpoint mod- 
ule, we now have a very effective cam- 
ber control. This may be adjusted in 
flight to optimise the wing camber to 
the conditions of the day. Again, this 
is a very novel feature and something 
which cannot be obtained in a com- 
puter-programmed setup. 


Auxiliary pot setting 

The setting on the auxiliary pot will 
define the flaps up position and this 
may be varied both above and below 
the neutral flap location. This will 
provide reflex or camber to the wing 
airfoil to the deflection best suited to 
the day. 

Alternatively, the camber may be 
switched in preset amounts by arrang- 
ing the correct voltages to pin 3 of 
1C2a. R2 and R4 set the potentiometer 
sensitivity; the larger the value, the 
less sensitive the potentiometer. 

TB3 provides a simple reverse for 
the endpoint adjustment. By moving 
the micro-shunt on TB3, the polarity 
of the diode is reversed and thus the 
endpoint adjustment is applied to ei- 
ther the high or low end as required. 

The biggest problem in designing a 
flexible system is that the designer 
must allow forthe placement of servos 
in the model. There is absolutely no 
way of knowing which direction the 
servo will travel in, so allowance must 
be made for servo reversing in all 
modules. This virtually doubles the 
complexity of any design and can be 
quite a nuisance at times. Lots of early 
computer transmitters insisted on de- 
fined servo placements and were 
somewhat restrictive as a result. 

These modules can be used with 
most brands of transmitters featuring 
the half-rail encoder. Next month we 
will present the full circuit and con- 
struction of the module. sc 
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UR NEW AC Millivoltmeter 
O: been designed for ease of 

construction and a minimum 
of internal wiring. To facilitate this, 
we have produced a front panel PC 
board onto which mount the switches, 
potentiometer and input sockets. This 
board is soldered to the main PC board 
to complete all the connections be- 
tween them. 
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Construction of the AC Milli- 
voltmeter involves assembly of the 
PC boards, drilling out the front and 
rear panels of case, mounting the hard- 
ware and a small amount of wiring. 

Most of the components for the AC 
Millivoltmeter are mounted on the 
two PC boards. The main PC board is 
coded 01510981 and measures 212 x 
142mm while the front panel PC board 


is coded 01510982 and measures 202 
x 73mm. The two PC boards are sol- 
dered together at right angles and they 
fit in a plastic instrument case meas- 
uring 260 x 190 x 80mm. 

You can begin construction by 
checking the PC boards for any shorted 
or broken tracks and for undrilled 
holes. The holes for the rotary switches 
on the front panel PC board and the 


fuse clips (F1) on the main PC board 
should be drilled out to 1.5mm (*h6"). 
Also, there should be 3mm (1⁄") holes 
for the corner mounting positions on 
the main PC board. The holes for the 
PC stakes should be a tight fit before 
they are soldered, so that they are not 
likely to loosen when wires are subse- 
quently soldered to them. 

Start assembly of the PC boards by 
inserting all the links and resistors. 
The component overlay for the front 
panel board is shown in Fig.1, while 
Fig.2 has all the details for the main 
board. Table 1 shows the resistor col- 
our codes, to help you select the cor- 
rect value. Alternatively, you can use 
a digital multimeter to measure each 
resistor before it is inserted. 


Attenuator resistors 


The resistors for the attenuator 
switch are mounted on both sides of 
the PC board. Insert the 100kQ, 10kQ, 
1kQ, 1002, 10Q and 2.2Q resistors 
into the allocated positions from the 
front of the PC board and solder in 
position. Then cut the leads at the 
back of the board. The 8.2MQ, 820kQ, 
82kQ, 8.2kQ, 8200 and 2.29 resistors 
mount on the copper side of the PC 
board directly behind the previously 
mounted values. 

You will need to insert PC stakes at 
all wiring positions on the main PC 
board. There are four more mounted 
near IC1 to support the PC board 
shields. On the front panel PC board, 
stakes should be inserted at the input 
and oscilloscope output terminals, for 
switch S4, for pot VR4 and at the 
wiring points for IC8. 

Mount the PC stakes associated with 
IC8 from the rear of the PC board so 
that they do not protrude too far on 
the component side. This must be done 
to provide clearance for the panel 
meter. Also there are three PC stakes 
on the front panel board for securing 
the shields which we'll talk about later. 

Next, insert the ICs making sure 
that you place them in their correct 
positions with the orientation as 
shown. All ICs on the main PC board 
are oriented in the same direction. 
Diodes D1-D8 and ZD1 can then be 
mounted, paying attention to their 
orientation. REF1 can also be mounted 
next, as well as the two regulators 
REG1 & REG2. Note that the 7815 
(REG1) is located closest to the edge 
of the PC board. 

You can insert the capacitors next. 


the copper side of the PC 


ponent layout for the front panel PC board. Note that six resistors 


associated with the attenuator switch S1 are mounted on 
board. Note the shield for the attenuator switch. 


Fig.1: the com; 


ATTENUATOR RESISTORS 
ON BACK OF PCB 


Table 2 shows the IEC and EIA codes 
which may be on the MKT and ce- 
ramic types. The electrolytic types 
must be inserted with the correct po- 
larity although that is not important 
with the bipolar (BP) or non-polar- 
ised (NP) types. 


Next, insert all the trimpots. Make 
sure you insert each one in its correct 
place. Often these will be marked with 
EIA codes rather than the resistance 
value. Table 3 shows the codes. 

The fuse clips are best inserted with 
the 2AG fuse clipped between them 
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Fig.2: this is the component layout for the main PC board. Note that those capacitors marked 
“NP” are non-pi out regard for polarity; ie, they can go in either 
in the righthand bottom corner, to prevent 
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first. Push the clips into the holes in 
the PC board as far as they can go 
before soldering them into place. 


Rotary switches 


You will need to cut the shafts for 
the three rotary switches to a length of 
10mm while the potentiometer (VR4) 
shaft should be cut to a length of 
15mm. 

Before the switches are installed, 
you need to set them for the number 
of positions required; ie 6-position, 3- 
position or whatever. This is done by 
first removing the nuts for each rotary 
switch and taking out the locking pin 
washer. Rotate each switch shaft fully 
anticlockwise. With switch S1, insert 
the locking pin washer in the “6” po- 
sition and replace the nut. Then check 


4-Band Code (1%) 

grey red green brown 

ted red green brown 
brown black green brown 
white brown yellow brown 
grey red yellow brown 
green blue yellow brown 
brown black yellow brown, 
grey red orange brown 
blue red orange brown 
green brown orange brown 
yellow violet orange brown 
orange blue orange brown 
red red orange brown 

red black orange brown 
brown grey orange brown 
brown green orange brown 
brown black orange brown 
grey red red brown 

blue grey red brown 

green blue red brown 
yellow violet red brown 
orange white red brown 
orange orange red brown 
red red red brown 

brown black red brown 
grey red brown brown 
yellow violet brown brown 
brown black brown brown 
yellow violet black brown 
brown black black brown 
red red gold brown 


5-Band Code (1%) 

grey red black yellow brown 

red red black yellow brown 
brown black black yellow brown 
white brown black orange brown 
grey red black orange brown 
green blue black orange brown 
brown black black orange brown 
grey red black red brown 

blue red black red brown 

green brown black red brown 
yellow violet black red brown 
orange blue black red brown 
red red black red brown 

red black black red brown 
brown grey black red brown 
brown green black red brown 
brown black black red brown 
grey red black brown brown 
blue grey black brown brown 
green blue black brown brown 
yellow violet black brown brown 
orange white black brown brown 
orange orange black brown brown 
red red black brown brown 
brown black black brown brown 
grey red black black brown 
yellow violet black black brown 
brown black black black brown 
yellow violet black gold brown 
brown black black gold brown 
red red black silver brown 


| Table 2: Capacitor Codes [MM Table 3: EIA Trimpot Codes 


I Value IEC EIA 
Q 0224F 220n 224 
Q 0154F 1500n 154 
O O4uF  100n 104 
O 0.047F 47n 473 
 .00271F 2m7 272 
O .001F n0 102 
I 47pF 47p_ 47 
OQ 39pF 399 39 
Q 68pF 6p8 68 


that this switch only rotates to six 
positions. Similarly, switch S2 has its 
locking tab washer inserted in the “3” 


C Trimpot Resistance EIA Code 
m VRI 1002 101 
QO vVR2 100kQ 104 
QO vrR3 10kQ 103 
QO VR5 5kQ. 502 


position so that it can be rotated to 
three positions. Switch S3 has its lock- 
ing tab washer inserted in the “2” 
position for 2-position operation. 
When you insert the rotary switches 
into the holes on the PC board, make 
sure that you do not stress the pins. If 
the switch is difficult to insert, check 
that the holes are large enough and 
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Fig.4: the wiring details for the AC Millivoltmeter. The various Earth connections are most 
important if minimum noise pickup is to be obtained. The front and rear panels must also be 
securely earthed to ensure electrical safety. 
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Fig.3: these diagrams show the connections to the two different LCD 
panel meters that can be used with the AC Millivoltmeter. 


that the switch body is rotated so that 
the contact wiper pins are aligned 
correctly with the holes on the PC 
board. 

The terminals of potentiometer VR4 
are soldered to three PC stakes and 
these secure it in position. You make 
the installation more rigid by using a 
drop of super glue between its case 
and the PC board. 

Switch S4 can be mounted in one of 


two ways. If you have a PC-mount 
version you can solder its terminals 
directly to the PC board. Otherwise, 
you will need to solder it to three PC 
stakes. Cut these down almost flush 
with the PC board so that the switch 
sits as low as possible. 


Connecting the PC boards 


As mentioned above, the front panel 
PC board is soldered at right angles to 


the main PC board. To do this, place 
the main PC board in position in the 
base of the case. Check that none of 
the integral standoff pillars are pre- 
venting the PC board from sitting on 
the four corner pillars. The unused 
pillars can be cut down with a large 
drill to prevent them fouling the un- 
derside of the PC board. 

Now place the front panel PC board 
at right angles to the main PC board so 
that its lower edge sits on the base of 
the case. Check that the edge is not 
sitting on a raised rib section; some 
cases have ribs and others do not. If a 
rib is in the way, you can remove it 
with a sharp chisel. 

Mark each end of the front panel PC 
board where it meets the main PC 
board. Then remove both PC boards 
and turn the main PC board upside 
down. Align the two PC boards so that 
the copper patterns for each match up 
and the markings are in the correct 
position. The alignment will mean 
that the front panel PC board over- 
hangs the main PC board by about 
20mm at one end. You can see this in 
the photos. 

Temporarily tack solder the two 
boards together at right angles in a 
couple of positions on the large cop- 
per areas and check that the position- 
ing is correct when placed in the case. 


Below: this photo shows the front 
panel board before the shields are 
installed around the attenuator switch 
on the lefthand side. Note that some of 
the attenuator resistors are installed 
on the copper side of the front panel 
board. 


NOVEMBER 1998 71 


The two boards are soldered together at right angles and the shields installed 
around IC1 before the whole assembly is installed in the case. Note the earth 
leads to the shield on the top of the main PC board and to the ground plane 


underneath this board. 


Then solder the remaining connec- 
tions. Make sure that all connections 
are soldered to ensure circuit conti- 
nuity. 


Copper shields 


We've have mentioned the copper 
shields previously but only in pass- 
ing. Because the AC Millivoltmeter is 
built into a plastic case, it has no 
inherent shielding against hum and 
other interfering signals. Therefore we 
have found it necessary to mount a 
shield underneath the main board and 
also around the input op amp, IC1. 
Smaller shields are also required for 
the front panel PC board. 

We made our shields from copper 
laminate but you could also use flat 
tinplate if that is more convenient. 
We made the top shield from two 
pieces of copper laminate (ie, blank 
PC board) measuring 25 x 50mm. They 
are soldered at right angles and to the 
PC stakes on top of the main PC board. 
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The shield for the underside of the 
main PC board measures 80 x 60mm 
and is located directly under IC1 and 
fuse F1. It has two 8mm holes drilled 
near one edge and these fit over the 
integral corner pillars on the input 
side of the main PC board. The shield 
should be placed copper side down to 
avoid shorting the underside of the 
PC board. 


Front panel shields 

The two shields for the front panel 
PC board are mounted near the input 
socket, as shown in Fig.1. Only solder 
the side shield (30 x 15mm) in place 
at this stage. The other shield, meas- 
uring 65 x 15mm, is soldered in place 
after the input socket is connected. 


Front and rear panels 

The aluminium front and rear pan- 
els can now be drilled out. The rear 
panel requires holes for the trans- 
former, insulated terminal block, Earth 


terminal and the cutout for the fused 
IEC mains socket. This cutout can be 
made by drilling a series of holes 
around the cutout border and remov- 
ing the inside piece. The hole can 
then be filed to shape. Two holes are 
required for the mounting screws. In- 
stall all the hardware in place with 
screws and nuts. 

The front panel requires holes 
for the switches, potentiometer, LED 
bezel, input sockets and the Earth sol- 
der lug, plus a rectangular cutout for 
the panel meter. Use the front panel 
artwork as a guide to drill the holes. 
Once the panel is drilled out you can 
attach the front panel label. The Jaycar 
panel meter is supplied with a front 
bezel which secures it in place. If you 
are using the Altronics meter, it is 
designed to be fitted in the panel with- 
out a bezel. It can be secured with a 
screw and nut on each side of the 
meter or by using a dab of contact 
adhesive. 

The input sockets must be isolated 
from the panel using an insulating kit. 
This can consist of two fibre washers 
and a short length of plastic tubing. 
Secure these in place and do not for- 


Parts List For AC Millivoltmeter 


1 PC board, code 01510981, 
212 x 142mm 

1 PC board, code 01510982, 
202 x 73mm 

1 shield PC board, 80 x 60mm 

2 shield PC boards, 25 x 50mm 

1 shield PC board, 65 x 15mm 

1 shield PC board, 30 x 15mm 

1 front panel label, 249 x 76mm 

1 plastic instrument case, 260 x 
190 x 80mm 

2 aluminium front and rear 
panels to suit case 

1 3%-digit LCD panel meter (see 
text) 

1 2855 30V centre-tapped mains 
transformer (T1) 

1 IEC 240V fused panel-mount 
male socket 

1 IEC 7.5A mains power lead 

1 2-way insulated terminal block 

1 SPST mains rocker switch with 
Neon indicator (S5) 

1 PC-mount 2-pole 6-position 
rotary switch (S1) 

1 PC-mount 1-pole 12-position 
rotary switch (S2) 

1 PC-mount 3-pole 4-position 
rotary switch (S3) 

1 PC-mount SPDT toggle switch 


(S4) 

1 16mm 50kQ linear (B) 
potentiometer 

4 knobs to suit 

2 insulated panel-mount BNC 
sockets 

1 5mm LED bezel 

5 M3 x 12mm screws 

4 M3 star washers 

5 M3 nuts 

2 M4 x 12mm screws 

2 M4 star washers 

2 M4 nuts 

4 self-tapping screws 

4 crimp or solder lugs 

2 2AG fuse clips 

1 2AG 1A fast-blow fuse (F2) 


get to place the solder lugs beneath 
the retaining nuts. Make sure that the 
nuts are tight otherwise the sockets 
will inevitably twist and break their 
connections when cables are being 
connected or disconnected. 


Interconnecting wiring 
Rainbow cable should be attached 


1 2AG 630mA fast-blow fuse 
(F1) 

1 500mm length of brown 
240VAC 7.5A mains wire 

1 250mm length of blue 240VAC 
7.5A mains wire 

1 250mm length of green/yellow 
240VAC 7.5A mains wire 

1 250mm length of green 
hookup wire 

1 400mm length of 0.8mm. 
diameter tinned copper wire 

1 200mm length of 5-way 
rainbow cable 

31 PC stakes 


Semiconductors 

1 OP27, LM627 low noise op 
amp (IC1) 

3 LM833 dual op amps (IC2, 
IC3, IC5) 

1 SSM2018 Analog Devices 
voltage controlled amplifier 
(IC4) 

1 LF347, TLO74 quad op amp 
(ic6) 

1 TL072 dual op amp (IC7) 

1 4053 3-pole 2-position CMOS 
analog switch (IC8) 

1 LM336-2.5 2.490V reference 
diode (REF1) 

17815 15V 3-terminal regulator 
(REG1) 

17915 -15V 3-terminal regulator 
(REG2) 

2 1N4936 1A fast diodes 
(D1,D2) 

2 1N4148, 1N914 signal diodes 
(D3,D4) 

4 1N4004 1A rectifier diodes 
(D5-D8) 

1 9.1V 1W zener diode (ZD1) 

1 5mm red LED (LED1) 


Capacitors 
2 1000uF 25VW PC electrolytic 
1 100uF 16VW PC electrolytic 


to the panel meter for the decimal 
point, BP outputs, battery supply and 
the IN + and IN- connections. These 
connection details are shown in Fig.4. 
Note that the Jaycar meter will require 
a wire bridge to select the automatic 
polarity indicator (the minus sign). 
Also the Jaycar meter has both 
backplane signals (labelled on and off) 


1 22uF non-polarised PC 
electrolytic 

6 10uF 35VW PC electrolytic 

3 10uF 16VW PC electrolytic 

1 10uF non-polarised PC 
electrolytic 

1 6.8uF non-polarised PC 
electrolytic 

1 1uF 200VDC metallised 
polyester (19mm max height) 

2 0.22uF MKT polyester 

2 0.15uF MKT polyester 

50.1uF MKT polyester 

1 .047uF MKT polyester 

1 .0027uF MKT polyester 

3 .001uF MKT polyester 

1 47pF ceramic 

2 39pF ceramic 


2 6.8pF ceramic 
Resistors (0.25W 1%) 
18.2MQ 16 10kQ 
12.2MQ, 18.2kQ 
11MQ 2 6.8kQ 
1 910kQ 2 5.6kQ 
1 820kQ 14.7KQ 
1 560kQ 23.9kQ 
7 100kQ 5 3.3kQ 
182kQ 12.2kQ 
162kQ 3 1kQ 
351kQ 18209 
147kQ 1 470Q 0.5W 
136kQ 21002 
2 22kQ 3479 

1 20kQ 1109 
418kQ 22.20 
115kQ 

Trimpots 


1 100k horizontal trimpot (VR2) 
1 10kQ horizontal trimpot (VR3) 
1 5kQ horizontal trimpot (VR5) 

1 1002 horizontal trimpot (VR1) 


Miscellaneous 
Heatshrink tubing, cable ties, 
solder, etc. 


which must be wired. The Altronics 
meter does not require a bridge for the 
minus sign or the backplane signal to 
turn off a decimal point. 

Place the front panel over the front 
panel PC board and wire the input 
socket and oscilloscope socket to the 
PC pins on the board using short 
lengths of tinned copper wire. The 
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The rear panel of the AC Millivoltmeter is bare except for the IEC mains socket. 
Use cable ties to keep the mains wiring neat and tidy and be sure to insulate the 
mains switch and IEC socket connections using heatshrink tubing. 


65mm long shield can now be attached 
by soldering it to the side shield and 
PC stakes. 

Fig.3 shows the details of all the 
remaining wiring. The mains wires 
must be 240VAC-rated. Heatshrink 
sleeving should be placed over the 
terminals of the IEC socket and mains 
switch (S1). The Earth wires must be 
the standard green/yellow striped wire 
and are terminated to solder or crimp 
lugs. These lugs are secured to the 
panels with a screw, nut and star wash- 
ers, Tie the mains wires together with 
cable ties at the switch and the IEC 
socket. A tie should also be placed 
around the wires entering the termi- 
nal block. 


Testing 

When you have completed con- 
struction and wiring, check your work 
carefully for mistakes. In particular, 
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be sure that the ICs are oriented cor- 
rectly and that each regulator is in its 
correct position and orientation. Now 
apply power and check that the Neon 
glows in the power switch and that 
the display is on. 

Check voltages on the circuit using 
amultimeter. Clip the negative lead of 
your multimeter to the metal tab of 
REG1 and measure the supply pins 
for each IC. IC1 should have +15V at 
pin 7 and -15V at pin 4. IC2, IC3, IC5 
and IC7 should have +15V at pin 8 
and -15V at pin 4. IC4 should have 
+15V at pin 2 and -15V at pin 16. IC6 
should have +15V at pin 4 and -15V at 
pin 11. Check that the voltage at the 
cathode of ZD1 is about 9V. 

Now check that the display is oper- 
ating correctly. Set the dB/V switch to 
read Volts and rotate the attenuator to 
check that the decimal points change. 
The righthand decimal point should 


be on when the dB/V switch is set to 
dB. Check your wiring if this is not 
correct. 


Calibration 


Set the attenuator switch to 200V 
and the dB/V switch to Volts. Adjust 
trimpot VR5 so that display shows 
00.0V. This is the offset adjustment to 
zero the display. 

You will require an AC signal source 
to calibrate the millivoltmeter. Apply 
a1V RMS sinewave to the input. This 
can initially be checked for level us- 
ing a multimeter set to read AC volts. 
Set the attenuator to 2V and adjust 
VR1 so that the panel meter shows 
1,000V. If you have an oscilloscope 
you can check that the waveform at 
the CRO socket is about 280mV p-p. 

If your AC signal source has other 
output ranges you can check that the 
Millivoltmeter reads accurately at 
other attenuator settings. 

The dB linearity needs to be ad- 
justed so that these readings are accu- 
rate. It can be done with a 1V RMS 


AC_MILLIVOLTMETER 


source or via a signal generator which 
has calibrated attenuation ranges. Se- 
lect the 2V range on the attenuator 
and apply a 1V signal. Now select the 
dB measurement and adjust the set 
level pot so that the reading is 00.0dB 
Now move the attenuator to the 20V 
position and then the 200V position. 
The readings should be -20dB and 
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-40dB, respectively. 

Adjust trimpot VR3 
slightly clockwise if the 
readings are low and anti- 
clockwise if the readings 
are high. Return to the 2V 
position and readjust the 
reading for 00.0dB. Check 
the calibration again on 
the 20V and 200V positions. Continue 
the adjustment on VR3 until the read- 
ings are accurate. 

Ifyou havea signal generator with a 
calibrated attenuator, then you can 
check the calibration by successively 
attenuating the signal and checking 
that the readings are correct. Note that 
an attenuation factor of 3.16 is a 10dB 


Fig.6: these are the actual 
size artworks for the front 
panel PC board and the 
main shield which is 
installed underneath the 
main board. 


The BNC inputs are wired directly to the front panel PC board. It is 
important that the retaining nuts are tight otherwise the sockets will 
tend to rotate when cables are being connected or disconnected. 


step. A step in attenuation by a factor 
of 10 is 20dB. You will need to select 
the 20Hz to 20kHz filter when meas- 
uring below about 50dB on any at- 
tenuation range. Note also that VR2 
must be adjusted correctly before 
checking any measurement below 
50dB. 

‘Trimpot VR2 is the last adjustment. 
It adjusts the reference voltage ap- 
plied to the IC6a error amplifier. As 
we know, the circuit operates in a 
feedback arrangement whereby the 
voltage controlled amplifier is con- 
trolled with the error amplifier so that 
the signal output after rectifying and 
filtering equals the reference voltage 
level. 


Now if we short the input to the Millivoltmeter, the 
voltage controlled amplifier must provide a large amount 
of gain so that the noise within the Millivoltmeter circuitry 
equals the reference. If the reference voltage is too high, 
then the VCA cannot provide enough gain to match it with 
the noise signal and so we lose control of the feedback 
circuit. 

The way to solve this lack of control is to adjust the 
reference voltage so that the noise produced with the VCA 
set for maximum gain can match the reference. 

VR2 adjusts this reference and is adjusted with the input 
shorted and the attenuator set to 2mV. The filter must also 
be set to “A” weighting. Now rotate VR2 fully clockwise. 
Slowly rotate VR2 anticlockwise and watch the reading 
increase in value. Continue adjustment until the display 
suddenly increases rapidly and locks up a -1 on the display. 
Switch off the power and rotate VR2 slightly more cloc! 
wise. Switch on power again and check that the reading sits 
at a stable value. It should be about -66.0dB to 
-68.0dB, If the reading stays stable, then leave VR2 as set. If 
the display continues to go to -1, then you will need to 
readjust VR2. 

Check the calibration of the dB ranges again before 
completing the setting up procedure. 


Making measurements 

When you are measuring audio equipment with this AC 
Millivoltmeter there are a few points to note. Firstly, fre- 
quency response checks must be made with the filters set to 
Flat. Otherwise you could be measuring the frequency 
response of the filters rather than the equipment under test. 

Signal-to-noise ratio is always measured with respect to 
a reference signal. When testing amplifiers, the reference 
level is. usually full power output (ie, just before onset of 
clipping) or 1W. So typically you will adjust the “dB Set 
Level” control to produce a reading of 00.0 at full power. 
For line level equipment it is usual to specify the reference 
at either 1V or 0.775V which is equivalent to 1mW into 
6002. 

When measuring the residual noise from a piece of 
equipment such as an amplifier, it is important to apply a 
loading resistor to its input. This simulates the source 
resistance of the normal audio signal generator which may 
be CD player, for example. A 1kQ resistor is normal for 
most audio equipment. 

After the reference level has been set for a reading of 
00.0dB, the applied signal is removed, the input loading 
resistor is connected and the AC Millivoltmeter’s attenuator 
is switched down to the 2mV position. It is necessary to 
count the number of steps that the attenuator is moved 
from the initial position down to the 2mV position. To 
obtain the noise figure, add 20dB per step to the reading on 
the meter, 

Finally, the earthing can make a difference to the read- 
ing. Check that you do not have an earth loop whereby the 
signal is connected to ground at two different points. You 
can have the Millivoltmeter grounded or floating, to either 
ground the signal or remove the ground loop if the equip- 
ment under test is also grounded. Note also that the oscillo- 
scope provides the ground to earth. If you do not use an 
oscilloscope, you can simulate its earthing by connecting 
the earth of the scope outlet to the mains earth on the front 
panel, sc 
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SJ Fig.7: this full-size artwork can be using as a drilling template for the front panel. 


By RODNEY CHAMPNESS, VK3UG 


Improving AM broadcast reception; Pt.1 


Interference and poor set design have combined 
to give AM radio a “low quality” image. 
However, there are lots of things you can do to 
reduce interference and boost signal quality. 


There are new FM broadcast radio 
stations appearing regularly through- 
out Australia. Conversely, AM broad- 
cast radio is out of favour, with a 
reduction in the number of AM sta- 
tions operating. However, many peo- 
ple only listen to AM radio stations, 
either because they are the only ones 
available to them, or they carry the 
programs that they wish to listen to, 
or because they only have AM radios 
in the household. 

Most FM stations transmit in stereo 
and some AM stations do too. Both 
AM and FM transmissions are of high 
technical quality, with wide audio fre- 
quency response and low distortion, 
etc. The highest audio frequency 


quency allocation. Typically, stations 
are spaced at least 45kHz apart and 
usually more than 100kHz apart. 

This means that even in the most 
closely spaced parts of the spectrum 
in Sydney, it is not difficult for the 
average AM radio to discriminate be- 
tween the stations. 


Interference 

Even so, interference from stations 
on adjacent channels can be a prob- 
lem. This usually occurs at night when 
stations some distance away are re- 
ceived along with the “local” stations. 
This causes “monkey chatter” and 
9kHz beats between stations only 9kHz 
apart and these beats will be heard on 


‘¢Many people hold the mistaken belief that AM 
broadcast transmitters are restricted to a maximum 
audio frequency of 4.5kHz, to minimise the 
possibility of interference between stations on 
adjacent 9kHz channels.”’ 


broadcast by FM transmitters is 15kHz, 
while the corresponding figure for AM 
transmitters is at least 10kHz. 

Many people hold the mistaken be- 
lief that AM broadcast transmitters 
are restricted to a maximum audio 
frequency of 4.5kHz, to minimise the 
possibility of interference between sta- 
tions on adjacent 9kHz channels. In- 
stead, adjacent channel interference 
is reduced by keeping the radio sta- 
tions in any particular geographical 
area well separated in terms of fre- 
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the better quality receivers ifthey don’t 
have a 9kHz notch filter. 

If more than one station is assigned 
to the same channel, the more distant 
ones can interfere too, even taking 
over the channel for a short time in 
some cases. It can be intriguing to 
listen as several stations fade in and 
out on the one channel but it’s frus- 
trating for anyone trying to listen to 
just one of those stations. 

Electrical storms also often cause 
interference to AM radio reception, 


particularly in summer and towards 
the equator. Unfortunately, there are 
no easy methods that can be used to 
eliminate this type of interference, al- 
though noise limiters can provide 
some relief. 

In summary, AM radio suffers from 
various interference problems and this 
is why it has lost popularity, particu- 
larly for night-time reception. How- 
ever, some listeners like to log as many 
distant AM broadcast stations as pos- 
sible (DX) and these articles, although 
not specifically aimed at such listen- 
ers, will provide ideas that will assist 
them too. 


AM tuner quality 


In most developed countries, there 
has been a definite swing to FM broad- 
casting and AM has been relegated to 
the position of the poor relation. If a 
check is made of the specifications of 
an AM/FM receiver/tuner, it will be 
noticed that the FM section is usually 
extremely good in all areas. Con- 
versely, the specifications of the AM 
section will be markedly inferior to 
those for the FM section. 

But that’s not all — the AM section 
will generally be inferior to the sets 
produced in Australia from the late 
1930s to the 1960s. These include both 
valved sets and the later Australian- 
made transistor receivers. These sets 
were very sensitive and capable of 
receiving stations hundreds of kilo- 
metres away in daylight, And some 
were designed to have quite reason- 
able fidelity as well. 

In short, the sensitivity, bandwidth, 
AGC characteristics, detector distor- 
tion, etc, of the average imported set 
is almost sure to be inferior to the best 
of those old receivers. The average 
AM receiver is really quite a poor 
performer these days and its inability 
to reject interference has given AM 
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Fig.1: AM reception can often be improved by running a separate earth 
lead from the radio’s earth terminal (if it has one) to a metal stake driven 
into the ground. Note that a 0014F - .014F capacitor may need to be 
inseted in series with the lead at the set’s earth terminal — see text. 


broadcast radio a reputation for poor 
quality — which is really not true. 

Australia no longer has a consumer 
broadcast receiver manufacturing in- 
dustry, so most of our domestic re- 
ceivers are imported from Asia, Eu- 
rope or North America. Because of 
their population densities, they can 
afford to have many FM broadcast 
stations to serve their needs, as only 
relatively short distances need to be 
covered. The same goes for AM broad- 
casts. 

In short, the emphasis in these coun- 
tries is on FM and in any case, the 
distance to the nearest FM or AM 
stations will be quite small. For this 
reason, the AM sections are designed 
for urban use only and have low RF/ 
IF gain, indifferent IF selectivity and 
usually poor overload characteristics. 
These sets also have poor RF selectiv- 
ity (with no RF stage) and an autodyne 
oscillator/converter which produces 
significant oscillator harmonics. This 
in turn can result in considerable 
breakthrough of shortwave stations 
into the broadcast band at times. 

In Australia, the distance between 
AM broadcast transmitters:is gener- 
ally greater due to our low population 
density. As a result, these imported 
sets perform poorly in regional areas 
and on city margins. The only thing 
going for them is that they are cheap 
compared to the good AM transistor 


radios that were produced in Aus- 
tralia. 

There are other reasons why people 
listen mainly to local stations, apart 
from the fact that the receivers now 
available are poor distance perform- 
ers. One of the bugbears of AM radio 
reception is man-made interference. 
Electrical interference of various sorts 
is predominantly an amplitude vari- 
able phenomena which is readily re- 
produced by AM receivers. Properly 
designed FM receivers respond to fre- 
quency variations and reject ampli- 
tude variations. As a result, they re- 
ject most forms of interference, 
whether natural or man-made. 


Interference reduction 


Electrical interference from power 
lines and various electrical/electronic 
devices can be minimised or even 
eliminated by employing one or more 
of the techniques described in this 
and the following article. AM recep- 
tion can be poor due to the use of 
mediocre AM receivers, ineffective 
aerial/antenna systems and the high 
level of interference in some locations. 
However, many of the problems can 
be resolved or at least minimised so 
that good AM radio reception can be 
achieved. 

Interference does not have to be as 
strong as the station being monitored 
tobe annoying. Many of the broadcast 


stations that listeners may wish to 
receive are not all that strong (I listen 
in daylight to 5CK which is 750km 
away from Benalla) and hence even 
weak interference is annoying. 

Part of the problem is that we be- 
long to the “portable” society, where 
everything has to be easily transport- 
able. The concept of “portability” is 
equally applied to radios and so ra- 
dios designed for the domestic mar- 
ket are generally not provided with an 
external antenna connection. And if 
they were provided with one, the de- 
sign inadequacies would soon become 
obvious. 

The most convenient place to put 
the radio is on the refrigerator, a 
kitchen bench or on a workshop bench. 
Unfortunately, these are usually the 
worst locations for interference in our 
homes. The “quietest” place is out in 
the backyard, away from all power 
sources, cars in the street, lawn mow- 
ers, etc. A few really electrically quiet 
locations are at the beach, in a row 
boat at sea or in the outback away 
from it all. 

Modern homes are often worse than 
older dwellings for radio reception. 
For example, they may have metallised 
insulation paper in the walls, while 
the floor and sometimes the ceiling 
(especially in units) can be a rein- 
forced concrete slab. This forms a very 
effective radio frequency (RF) shield, 
which means radio signals have a hard 
job getting into the dwelling, except 
through breaks in the shield and via 
the electrical power mains. For this 
reason, placing the radio near a win- 
dow or near power wiring often im- 
proves reception. 

Interference sources that affect ra- 
dios within this RF shield include 
computers, fluorescent lights (particu- 
larly the electronic types), food mix- 
ers, TV receivers, light dimmers, shav- 
ers, electric drills and touch lamps, 
etc. The interference generated by 
these sources is easily picked up di- 
rectly by the radio. Some of it also 
travels along the mains wiring in the 
home and then radiates into the radio. 
It can also travel via the mains and 
interfere with the radio reception in 
neighbouring houses or units. 

Another source of interference is 
from high-voltage power lines. The 
interference can be due directly to 
problems on the mains (eg, arcing in 
wet weather) or generated by an elec- 
trical appliance. 
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Because of the effects described 
above and because they don’t know 
how to overcome interference prob- 
lems, most listeners give up and lis- 
ten only to the local stations. How- 
ever, there are a number of ways that 
the interference can be dealt with. 
The source of the interference can be 
suppressed or ways can be found to 
minimise the effect of the interfer- 
ence and increase the radio signal into 
the bargain. 

The easiest approach (apart from 
moving the receiver) is to improve the 
signal so that it overrides any interfer- 
ence or set noise. One approach is to 
site an antenna (preferably a noise- 
reducing type) in a relatively. noise- 
free environment and where there is 
good signal strength. This will usu- 
ally involve using an outside antenna 
in the backyard, at least five metres 
away from any building or electrical 
catenary wiring. The signal is then 
fed to the radio receiver via a cable 
that does not pick up any signals or 
any interference as it passes through 
what may be an electrically noisy area. 

Either a coaxial cable or some form 
of twin cable can be used. The signal 


80 SILICON CHIP 


to the set via the external antenna 
must be much stronger than the signal 
picked up by the usual loop stick 
antenna in the set, otherwise interfer- 
ence may still be a problem. 


Antenna types 


Two types of external antenna can 
be used: (1) a loop antenna which 
responds to the magnetic field com- 
ponent of the radio signal; or (2) a 
“long” wire antenna which responds 
to the electrostatic/electric field com- 
ponent of the radio signal. The loop 
antenna is a little more awkward to 
install but its advantage is that the 
near field intensity of interference 
from the magnetic field is much lower 
than that from the electric field at the 
same location. 

In practical terms, this means that 
the interference level picked up by a 
loop antenna is much lower than when 
using a “long” wire antenna — particu- 
larly if the antenna cannot be located 
in a noise-free area. 

Portable transistor receivers use a 
loop antenna so they will do a better 
job of receiving signals in a noisy en- 
vironment compared to sets using a 
wire antenna run around the skirting 
board. However, the loop in the tran- 
sistor receiver cannot eliminate all 
interference or intercept radio signals 
if they are almost non-existent. 


A good earth 


It is also very important to have a 
good earth system, to improve the 
strength of radio signals and to mini- 
mise interference. This is more im- 
portant with the long wire antennas, 
although some loop antennas will also 
benefit from an earth system. 

It is well known that the earth wire 
of a 3-pin power socket goes to an 
earth stake via the switchboard. This 
earth lead may be up to 30 metres 
long, or more. However, AC mains 
sets which have a 3-core lead and an 
earthed chassis do not seem to general- 
ly benefit from having an additional 
earth fitted when an external antenna 
is used. 

In some cases, however, a notice- 
able improvement in reception qual- 
ity can be obtained by installing an 
independent earth system as close as 
practical to the radio (assuming that 
the radio has a separate earth termi- 
nal). The reason for this is that the 
mains earth lead is encapsulated with 
other mains leads and these may have 


interference on them. This interfer- 
ence will be capacitively and induc- 
tively coupled into the earth lead. 
Therefore, the mains earth cannot be 
assumed to be free of interference and 
usually isn’t. An independent earth 
can help eliminate this interference. 

A independent radio earth can con- 
sist ofa pipe driven into moist soil for 
a distance of at least a metre. An elec- 
trician’s mains earth clamp is used to 
attach a reasonably heavy insulated 
wire (such as an electrical mains earth 
lead) to the pipe and the wire is taken 
by the shortest practical route to where 
the radio is located. Make sure that 
the pipe, clamp and cable (where it is 
stripped at the ends) are free of corro- 
sion. Paint the junction of the cable 
and pipe to slow corrosion effects. 

The earth wire should be insulated 
over its entire length (except at the 
ends), so that it does not touch other 
metallic objects; eg, a metallic insula- 
tion sheet in the house wall. If it 
touches these sheets, interference may 
be produced due to the minute volt- 
age differences between the sheet and 
the wire. 

For best performance, the radio 
should be located near an outside wall 
so that the earth lead can be kept as 
short as possible. The longer the earth 
lead, the less effective it becomes at 
reducing interference. 

To eliminate low-frequency earth 
currents through the set, you can in- 
sert a capacitor of between .001uF 
and .01uF between this lead and the 
radio's earth terminal. Fig.1 shows 
how the earth is arranged (capacitor 
not shown). In my case, I have a radio 
earth in my workshop which almost 
eliminates fluorescent light noise. 
Another one in the kitchen reduces a 
myriad of electrical noises that had 
previously marred reception. 


Next month 

A variety of loop and long-wire an- 
tennas have been developed over the 
years and these will be described next 
month. Some are conventional while 
others are noise/interference reduc- 
ing types. 

One device — the “Radio Reception 
Booster” (a tuned inductive coupler) 
— can be used with any of the de- 
scribed antennas and markedly im- 
proves the performance of sets using 
loop-stick antennas. No modifications 
are required to sets that have no exter- 
nal antenna/earth terminals. sc 


COMPUTER BITS 


BY GREG SWAIN 


Windows 98: how to 
clean install the upgrade version 


You don’t have to install the Windows 98 


upgrade over the top of the existing operating 
system. Here’s how to get rid of all those 
redundant files and do a clean install. 


Ihave a public confession to make. 
I was one of the first people to buy 
Windows 98. No, I didn’t line up at 
midnight outside a Harvey Norman 
store — I wasn’t quite that desperate to 
try Bill’s latest and greatest — but I was 
on the phone to a software retailer the 
very next morning. 

My aim was to update my compu- 
ter — a dual-boot Windows 95/Win- 
dows 3,11 system. The dual-boot ex- 
ercise had long since outlived its use- 
fulness and I wanted to reclaim as 
much hard disc space as I could by 
getting rid of the now obsolete Win- 
dows 3.11. In addition, I could gain 


extra drive space by running Win98’s 
FAT32 file system, something that 
wasn't available on my old A version 
of Windows 95, 

Windows 98 also promised faster 
performance, a better interface, im- 
proved stability and a number of use- 
ful disc maintenance utilities that 
weren't included in Win95. It also 
offers web integration and even in- 
cludes FrontPage Express, an easy-to- 
use HTML editing program that lets 
you create your own web pages. 

As well as Windows 98, I also 
ordered a copy of Norton Uninstall. 
An uninstall package is virtually a 


“must-have” item, particularly if you 
regularly install new software. Norton 
Uninstall, for example, can completely 
track a new installation. It then gives 
you the option of uninstalling the new 
software and undoing any system 
changes (eg, to the registry) if you 
strike compatibility problems with the 
new program. 

You can only do this for one pro- 
gram at a time, however. Once you've 
finally instructed Norton Uninstall to 
accept an installation or you tell it to 
track a new installation, there’s no 
going back on changes to system files. 

OK, so I've allowed myself to di- 
gress and having committed that sin, 
T'I digress further. The system that I 
wanted to upgrade used a Pentium 
133 processor, two hard disc drives 
(1.3Mb & 1.6Gb) and 64Mb of RAM. 
The machine is a few years old now 
and I wanted to boost its performance 
without spending too much money 


System Windows 98 Upgrade Assessment 
Dimension XPS Rox 


Download these Nies for successful upgrade 


on 


www.gw2k.com.au) for Windows 98 upgrade advice on your specific model. 


If you have a Dell or Gateway computer, check the relevant company’s web site (www.dell.com.au or 
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Boot Floppy System F 


Autoexec.bat 


A:\MSCDEX.EXE /D:MSCD001 /L:R /M:8 V 


A\SMARTDRV.EXE 2048 128 
PROMPT $p$g 


Config.sys 
DEVICE=A\HIMEM.SYS 
DEVICE=A\EMM386.EXE NOEMS 
DOS=HIGH,UMB 

LASTDRIVE=Z 


DEVICE=A:\SBIDE.SYS /D:MSCD001 /P:170,15 V 


Fig.1: these are the autoexec.bat and config.sys files used on the boot floppy for 
my machine. The lines in italic type load the drivers for the CD-ROM drive. 
Check that the boot floppy works correctly and provides access to the CD-ROM 
drive before reformatting your hard disc drive. 


(well, actually I didn’t want to spend 
any money). 


Doin’ a deal 

To cut a long story short, I hap- 
pened to have a spare Pentium mother- 
board while a mate had a spare 
200MHz AMD K6 chip in his posses- 
sion. Maaaaate! Yep, we did a deal — 
my spare motherboard plus a couple 
of other goodies for the K6. When I 
installed the K6 on the motherboard 
in my machine and reset the jumpers 
so that it ran at 200MHz, I was pleas- 
antly surprised at the difference it 
made. I didn’t make any measure- 
ments but the difference between a 
200MHz K6 chip and a Pentium 
133MHz processor is considerable. 

There was just one problem, if you 
could really call it that. During bootup, 
the system BIOS insisted that the new 
processor was an AMD K5 running at 
133MHz — this despite the fact that 
the processor was really running at 
200MHz. Clearly, the BIOS needed to 
be upgraded to correct this small an- 
noyance and I decided to do just that 
before installing Windows 98. I'll talk 
more about this later. 


Upgrade options 

Basically, you've got several options 
when it comes to installing the Win- 
dows 98 Upgrade. You can upgrade 
from Windows 3.1x or from Windows 
95, or you can perform a new installa- 
tion. 

In my case, I decided to completely 
trash my existing setup, reformat the 
drives and do aclean installation. This 
has several advantages. For starters, 


82 SILICON CHIP 


there are no redundant files left on 
your drives. Theoretically, what you 
wind up with is a fresh operating sys- 
tem without any of the unnecessary 
baggage left over from previous sys- 
tem installations and upgrades. 

A clean installation also provides 
the opportunity to reformat the disc 
drives. This not only ensures a couple 
of healthy drives but also automati- 
cally gets rid of any applications that 
are no longer used. Basically, you can 
use the new operating system as an 
excuse to do a full system cleanup. 

What about the cons? Well, you do 
have to reinstall all your applications 
and replace any data files from back- 
ups. And that can be a bit tedious if 
you have to also install patches or 
updates for your applications. In my 
case, I simply backed up the files I 
wanted to keep using a borrowed port- 
able ZIP drive. 


Boot floppy 

Because the Windows 98 Upgrade 
comes on a CD-ROM (you can order 
floppies if you wish), you must have 
your CD-ROM drive working in order 
to install it. And here’s the catch — if 
you reformat your hard drives, the 
CD-ROM drive will no longer work 
because there are no longer any driver 
files and no operating system to load 
them. 

The way around this problem is to 
make a boot floppy and copy real- 
mode (16-bit) driver files for your CD- 
ROM to it. You then create suitable 
autoexec.bat and config.sys files on 
this boot floppy, to load these drivers. 

For those that don’t know how to go 


about this, here’s the procedure. 

If you are running Windows 3.11, 
its dead easy. First, create a boot 
floppy (format a: /s/u) and copy your 
existing autoexec.bat and config.sys 
files to it. Now edit these two files on 
the floppy disc to remove any unnec- 
essary device driver commands, while 
leaving the lines for the CD-ROM drive 
intact. You need to keep mscdex.exe 
(the CD extension file) in autoexec.bat, 
plus the relevant CD-ROM driver file 
in config.sys. 

Don’t forget to change the paths in 
the command lines so that they now 
point to the root directory of the A: 
drive, since this is where the drivers 
will be copied. 

Next, copy mscdex.exe plus the rel- 
evant CD-ROM driver file to the boot 
floppy. A few other useful utilities 
can also be copied across at this time; 
eg, format.com, chkdsk.exe, scan- 
disk.exe, attrib.exe and fdisk.exe. It’s 
also not a bad idea to add himem.sys, 
emm386.exe and smartdrv.exe for 
memory management and to edit 
config.sys and autoexec.bat to load 
these (smartdrv.exe will provide cach- 
ing for the CD-ROM drive and speed 
up the installation). 

If you're currently running Win- 
dows 95 the procedure is somewhat 
different because real-mode drivers 
for the CD-ROM are not normally part 
of the installation. Instead, you have 
to get them from the installation disc 
that came with the CD-ROM drive. 

The first step is to make a Windows 
95 startup disc and you do this by 
double-clicking the Add/Remove Pro- 
grams icon in Control Panel, then 
clicking the Startup Disk tab and click- 
ing the Create Disk button. When this 
has been done, make backup copies of 
your existing autoexec.bat and 
config.sys files, then restart the com- 
puter in DOS mode (click Start, Shut 
Down and choose “Restart the com- 
puter in MS-DOS mode?”). 

Once you're at the DOS prompt, go 
to the root directory of the C: drive 
and install the DOS-mode CD drivers 
from the floppy disc supplied with 
the CD-ROM drive. This will copy all 
the necessary driver files to a direc- 
tory on your hard disc and add the 
necessary command lines to auto- 
exec.bat and config.sys. 

You now copy the modified auto- 
exec bat and config.sys to your startup 
disc, along with the newly installed 
driver files. As before, you need 
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‘This folder contains tasks you've 
scheduled for Windows, 


Windows automatically performs 
‘ach task at the scheduled time, 


For example, you can schedule 
time for Windows to clean up 


s 
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Windows 98 offers improved disc maintenance utilities, including a Maintenance 


tyle interface for Windows Explorer gives it an updated look 
that’s more consistent with Internet Explorer's interface. The Back, Forward and 
Up buttons make it easy to navigate between folders and you get a thumbnail 
preview of selected graphics and htm! files. 
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Wizard that lets you automatically schedule certain tasks. 


mscdex.exe plus the CD-ROM driver 
file. You can tell where these files are 
on the hard drive by looking at the 
paths in the command lines in 
autoexec.bat and config.sys. Don’t for- 
get to edit these two files as before, to 
get rid of unnecessary device drivers 
and to point the CD-ROM command 
lings to the drivers on the floppy disc. 

Finally, reinstate your original 
config.sys and autoexec.bat files on 
the C: drive, then restart the machine 
using the boot floppy. Check that the 
CD-ROM drive works by inserting a 
CD-ROM, then typing Dir D: at the 
DOS prompt, where D: is the drive 
letter of your CD-ROM. If it works, 
you're in business. 


Fig.1 shows the autoexec.bat and 
config.sys files used for my machine. 
Note that the switch /L:R in the 
mscdex.exe command line means that 
the CD-ROM drive will be drive R:. If 
you don't have this switch, the CD- 
ROM will assume the next drive letter 
after the hard disc drive(s). Note that 
the driver file required for your par- 
ticular CD-ROM drive will probably 
differ from that shown in Fig.1. 


Updating the BIOS 


OK, so what about that BIOS up- 
date, to improve support for the AMD 
K6 processor? This would have to be 
done next, before I reformatted the 
drives. 


The motherboard is an ASUS brand 
(model P/I-P55T2P4, to be exact) and 
their web site URL (www.asus.com) 
was easy to guess. In fact, this web site 
is excellent and I soon found the re- 
quired BIOS update for my particular 
motherboard. Among the “fixes” listed 
for the update was support for the 
AMD K6 processor, so that was en- 
couraging. 

As well as the BIOS update, I also 
downloaded a small utility (called 
pflash.exe) to flash the BIOS, plus a 
text file with the instructions. 

Now a BIOS update is quite easy to 
do but it's not recommended for nov- 
ices. If you make a mess of things, you 
can end up with a corrupted BIOS 
and a computer that won't boot. The 
only way out of this sort of mess is to 
obtain a new BIOS chip from your 
supplier (or get them to re-flash the 
old chip if they have that capability). 
If you can’t get a new BIOS, you're 
really left stranded right up that pro- 
verbial creek, without a paddle. 

The best advice here is “if it ain’t 
broke, don’t fix it”, 

Anyway, back to the job at hand. 
Updating the BIOS on the ASUS 
motherboard first involves changing a 
jumper to enable the Flash BIOS pro- 
gramming capability. After that, you 
simply reboot the computer, run the 
pflash utility and follow the on-screen 
prompts to re-flash the BIOS. 

And that solved the problem. When 
Irebooted the machine, the BIOS now 
informed me that I had an AMD K6 
running at 200MHz. Strangely enough, 
Windows 95 didn’t take to the BIOS 
upgrade and refused to load — this 
despite the fact that a previous BIOS 
update hadn’t fazed it. 


Installing Windows 98 

With the BIOS upgrade under my 
belt, I reformatted both hard disc 
drives (format c: /v /u and format d: / 
v /u). The /u switch was included to 
ensure that the drives were formatted 
unconditionally. This destroys all ex- 
isting data on the drives and ensures 
that they cannot be later unformatted. 

The Windows 98 installation itself 
is straightforward. The procedure is 
to boot from the floppy disc, logon to 
the Windows 98 CD, type “Setup” 
and press Enter. This starts the Setup 
Wizard, after which you're asked to 
enter the product key (found on the 
back of the disc sleeve). If you're in- 
stalling the Upgrade version, the Setup 
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PREG 523 
Windows 98 lets you can choose a 
web-style interface for your entire 
desktop. When you choose this option, 
the desktop icons appear as web-style 
hyperlinks which can be activated by 
a single click. 


Wizard also does an upgrade compli- 
ance check, which means that you 
must have a full version of either Win- 
dows 95 or Windows 3.1 on hand 

During the compliance check, you'll 
be asked to insert either your Win- 
dows 95 CD or Windows 3.1 discs. 
This can be a trifle annoying because, 
in the latter case, it wants to “see” no 
less than six floppy discs. Once the 
wizard is satisfied that you have a 
“full” version, it proceeds with the 
installation. 

I strongly recommend that you se- 
lect the Custom option when the Setup 
options dialog box appears. This not 
only lets you add features that are not 
installed by default but also lets you 
delete space-consuming features that 
you don’t need. At some stage, you'll 


also be directed to create a Startup 
disc so be sure to set aside a clean 
floppy disc before starting the in- 
stallation. 

Don’t imagine for a minute that the 
whole process will be finished while 
you have a cup of coffee — you'll need 
several cups, in fact. Depending on 
the speed of your CD-ROM drive, the 
whole process can take the best part 
of an hour. During the installation, 
the Setup Wizard automatically re- 
starts the computer several times and 
there’s a great deal of hard disc activ- 
ity as the system identifies you hard- 
ware configuration and copies the 
driver files and other system files 
across 

In my case, it all worked perfectly. 
Windows 98 correctly identified my 
Diamond Stealth video card, a non- 
PnP SoundBlaster 16 soundcard and 
a non-PnP Adaptec SCSI controller 
and installed the correct drivers for 
them. It also correctly identified an 
external modem plugged into COM2 
and installed the drivers. 

By the way, if you are using non- 
PnP (legacy) expansion cards, be sure 
to reserve their IRQs in the 
BIOS (if you have a PnP BIOS, that is) 
before installing Windows 98. This 
must be done for everything to work 
reliably, By reserving the legacy card 
IRQs in the BIOS, you let the operat- 
ing system know which IRQs have 
already been assigned, thereby leav- 
ing it free to correctly assign the re- 
maining IRQs to PnP cards. Further 
information on this subject can be 
found on page 8 of the June 1998 
issue. 


What’s it like? 

Is Windows 98 worthwhile? In my 
opinion, yes, particularly if you're 
currently running the “A” version of 
Windows 95 or if you have Windows 
3.1x. Bear in mind, however, that you 
need plenty of disc space to install it 
(around 200Mb) and you should pref- 
erably have 32Mb of RAM or more, if 
your applications demand it. Yes, you 
can get away with 16Mb but 32Mb 
will noticeably improve the perform- 
ance. 

Based on my own observations, the 
installation is very stable. The FAT32 
converter works like a charm too and 
Tmanaged to recover some worthwhile 
space by running the conversion. I’m 
not too sure about the one-click active 
desktop option as yet but I’m pre- 
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Motherboard manufacturer Asus maintains an excellent web site that lets you 


easily find and download the latest BIOS updates for their products. 
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A good uninstaller is almost a “must-have 
software. One such uninstaller is Norton U) 
last installation and can do registry clean-ups and lots of other things as weil. 


pared to give it a go. It’s easy to switch 
back to the familiar double-click in- 
terface if you can’t take to it. 

Of course, not everyone will expe- 
rience a hassle-free upgrade, espe- 
cially if you elect to install over the 
top of an existing system. You might 
require an updated driver for your 
video card or sound card in order for 
them to work correctly with Windows 
98, for example. Suitable updates can 
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tem if you intend trying out lots of 
install. It lets you backtrack on your 


usually be downloaded from the 
manufacturer’s web site. 

Ifyou have a brand name computer, 
check the manufacturer’s web site for 
upgrade advice. For example, both 
Gateway and Dell offer Windows 98 
upgrade advice on their web sites and 
even list drivers that you can down- 
load to correct any problems with spe- 
cific hardware items (eg, soundcards 
and video cards). sc 
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ABOVE & FACING PAGE: The same 
scene, by day and by night. The 
luminaires used to illuminate this 
road are the B2224 Series, manufact- 
ured by Sylvania. They use a diecast 
aluminium chassis, polyethylene 
injection moulded canopy and acrylic 
refractor. The refractor is secured 
with aluminium screws and the optics 
are silicone gasket sealed. During 
lamp changes, a wire lanyard holds 
the refractor in its open position. In 
this application the luminaires have 
been fitted with 80W mercury vapour 
lamps. 


Very few lamps are suspended naked in 
space. For aesthetic and functional 
reasons, the lamp is usually mounted 
within a fixture — a “luminaire” in lighting 
parlance. The design of the luminaire has 
a major bearing on its luminous intensity, 
durability and appearance. 


By JULIAN EDGAR 


In addition to having a pleasing 
appearance, a luminaire must: 
© provide electrical connection to the 
lamp(s); 

© physically protect the lamp(s); 

© control and distribute the light from 
the lamp(s); 

© be robust; and 

© be efficient in use. 

The wiring used inside a luminaire 
is normally of the solid core type. 
Because of its stiffness, fewer ties are 
needed to hold solid core wire in po- 
sition and it is easily stripped of insu- 
lation, However, where the luminaire 
is subject to vibration or if the wire 
will be frequently bent (eg, in an ad- 
justable spotlight), stranded wire is 
used. 

The ability of the wiring’s insula- 
tion to withstand high temperatures 
is very important. Not only is the tem- 
perature of the air within the luminaire 
likely to be elevated above ambient 
but components such as ballasts and 
lamp holders can become very hot. 
Generally, PVC insulation with a heat 
rating of 90°C, 105°C or 115°C is used. 
In high-intensity discharge flood- 
lights, even higher temperatures may 
be present. In these lights, silicone 
rubber (170-200°C) and PTFE (250°C) 
insulation is used, sometimes with 
glass-fibre sleeves. 

Protection of the lamp is also im- 
portant in many situations. Ifthe lamp 
is to be used outdoors, for example, 
the luminaire must prevent the in- 
gress of dust and moisture. As well, it 
may also be designed to protect the 
lamp against physical damage: eg, 
from children playing ball or from 
vandalism. 


Dust and moisture protection re- 
quires that the lamp be fully enclosed, 
with a light-transmitting front panel 
fitted. So that the lamp can be changed 
when it fails, the cover needs to be 
detachable, necessitating the use of a 
seal around its aperture. Seals can be 
made of felt, silicone rubber, norprene, 
or neoprene. Fig.1 shows two differ- 
ent sealing methods. 

Protection against accidental dam- 
age and vandalism can be obtained by 


This indoors luminaire is designed to 
add to the appearance of the lamp 
and to provide a broad spread of light. 
The lamp should be cleaned at regular 
intervals, to maintain light output. 
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Fig.1: luminaires located outdoors use sealing mechanisms that allow 
them to remain weatherproof while still allowing the lamps to be easily 
changed. Fig.1(a) shows the waterproof edge seal used in a fluorescent 
luminaire, while Fig.1(b) shows the notched rubber seal used in a 
floodlight. (Philips Lighting Manual). 


Fig.2: a circular reflector gives a 
broad spread of illuminance when 
the light source is at the focus, as 
depicted here, (Philips Lighting 
Manual). 


Fig.3: a parabolic reflector with 
the light source placed at the 
focus produces a parallel beam of 
reflected rays. (Philips Lighting 
Manual). 


(a) (b) 


Fig.4: combined spherical and parabolic reflectors are generally used in 
the two configurations shown here. In both cases, the spherical reflector 
diffuses the light from the source prior to reflection off the parabolic 
portion of the reflector. (Philips Lighting Manual). 


Fig.5: an elliptical reflector with the 
light source placed in front of the 
focus gives a “pinhole” effect and is 
commonly used in downlights. 
(Philips Lighting Manual). 
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covering the front face ofthe luminaire 
with stainless steel mesh or by mak- 
ing the luminaire of polycarbonate. 
This very tough material is available 
in clear and coloured forms, making it 
suitable for all parts of the fitting. 


Light control 

Optical light control systems range 
from those that produce an even, well- 
distributed light to those that direct a 
defined beam in one direction. Opti- 
cal devices that are commonly used 
include: 

@ reflectors; 
© refractors and diffusers; and 
@ screening devices. 

There are three different types of 
reflectors: specular, spread and dif- 
fuse. Specular reflectors use a mirror- 
like surface. Materials used in such 
luminaires include anodised alumini- 
um, aluminised glass and aluminised 
plastics. Alternatively, commercial 
grade aluminium can be clad with a 
thin layer of very pure aluminium or 
silver, giving a finish with reflectances 
of up to 80% and 90% respectively. 
These reflectors are used where a pre- 
cise form of light distribution is re- 
quired, such as in floodlights, spot- 
lights and road lighting luminaires. 

A number of different shaped 
specular reflectors are used, includ- 
ing: circular reflectors (Fig.2), para- 
bolic reflectors (Fig.3), combined 
spherical and parabolic reflectors 
(Fig.4), and elliptical reflectors (Fig.5). 

Unlike specular reflectors, spread 
reflectors do not give a mirror image 
of the source but the angle of maxi- 
mum reflected intensity still equals 
the angle of incidence. A spread re- 
flector gives a very even distribution 
of light, with the reflecting surface 
de-emphasising any hot spots caused 
by manufacturing inaccuracies in the 
shape of the reflector. 

Spread reflectors are commonly 
made from polished aluminium, ham- 
mered or moulded into a pattern con- 
sisting of small bumps or dimples. 
Alternatively, the aluminium can be 
brushed. The spread reflector is used 
where an even light distribution is 
required. 


Diffuse reflectors 


Diffuse reflectors scatter the light 
widely. The shape of the reflector has 
only a general bearing on the result- 
ing light distribution, so sharp beam 
control is not possible. Diffuse reflec- 


tors are cheaply produced using glossy 
white-painted steel or white-coloured 
plastic. This type of reflector is com- 
monly fitted to fluorescent luminaires. 

Refractors are used to control the 
direction of the light emitted by the 
lamp(s), primarily to stop glare. Glare 
occurs in the viewing angle between 
45° and 90° to the vertical axis be- 
neath the luminaire — see Fig.6. Re- 
fractors reduce the illuminance in this 
glare zone, directing the light down 
rather than outwards. 


side of the beam is sometimes blocked 
by a baffle. 


Luminous intensity distribution 

Manufacturers generally produce a 
great deal of photometric data for their 
luminaires, with luminous intensity 
distribution being one of the most 
important. The luminous intensity 
distribution curve reflects (pun in- 
tended!) the design of the luminaire, 
being affected by the combination of 
direct, reflected and diffused light 


Most fluorescent luminaires usea | Fig.6: direct glare from a lumin- emanating from the luminaire. 
refractor consisting of an acrylic or aire is most likely to be a problem Fig.8 shows a Sylvania Indy Series 
polystyrene panel that is smooth on | at an angle of 45-90° from the luminaire. This large luminaire is de- 
top and has many smallconical prisms | vert-ical. (Murdoch, J., Iluminat- signed for high mounting in ware- 


ion Engineering). houses, loading bays and industrial 


plants. It is 545mm high and its spun 


on the underside. The refractor fitted 


to a 2-lamp fluorescent luminaire can SS 


have as many as 5000 prisms moulded 
into it, 


Screening devices 


An alternative approach to control- 
ling glare is to use screening devices 
such as louvres or baffles. These are 
often used in fluorescent luminaires 
and Fig.7 shows the screening effect 
of the reflector used in such a 


aluminium elliptical reflector has an 
external diameter of 420mm. The 
luminaire can be fitted with lamps of 
up to 400 watts. 

The luminous intensity distribution 
curve is shown in Fig.9 and this shows 
that most of the light is directed down- 
wards, with very little illuminance at 
more than 40° from the vertical. As 
you would expect with a round re- 


Fig.7: the amount of glare can be 


considerably reduced by using a flector, the luminous intensity distri- 


luminaire. Another approach is to re- 


cess the luminaire into the ceiling so screen to obscure the light source. bution of this luminaire is symmetri- 
that the lamp(s) cannot be seen from (de Boer, J & Fischer, D., Interior cal around its vertical axis. 

directions where glare could be a prob- Lighting). A luminaire which is superficially 
lem. In floodlights, spill light to one ji similar in appearance is shown in 


If uncleaned for three years, an indirect u] 


typically have its light output reduced by 


p-light in a dirty environment will 


Fig.10. This is a Sylvania Sylvaglow, 
designed for mounting at relatively 
low heights, again in warehouses, 
factories and so on. Unlike the previ- 
ous unit however, it uses a combina- 
tion of spherical and parabolic 
specular reflectors and is fitted with a 
diffuser. 

The luminous intensity distribution 
curve (Fig.11) shows that the illumi- 
nance spread from this luminaire is 
wider than for the previous case, with 
effective illumination at up to 50° from 
the vertical axis. However, the values 
of luminous intensity are well down 
over the other Sylvania luminaire, 
with luminous intensity being traded 
off against the luminaire’s spread. 


Light loss 

It is the average maintained lumi- 
nance that is the critical factor in as- 
sessing the effectiveness of a lighting 
installation. Light loss occurs through 
four different factors: 
© lamp burn-outs; 
© lamp lumen depreciation; 
© luminaire dirt depreciation; and 
© room surface dirt depreciation. 
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Fig.9: the luminous intensity distribution curve 
of the Sylvania Indy shows that most of the 
light is directed downwards, with very little 
illuminance at more than 40 from the vertical. 


Fig.8: the Sylvania Indy Series luminaire is designed 
for high mounting in warehouses, loading bays and 
industrial plants. It uses a spun aluminium spherical 
reflector and can be fitted with lamps of up to 400 


watts. (Sylvania). 


combination of spherical and parabolic specular 
reflectors and is fitted with a diffuser. (Sylvania). 


If a burnt-out lamp isn’t immedi- 
ately replaced, there will obviously 
bea noticeable decrease in luminance. 
Insome situations, where replacement 
may not be immediate, the lighting 
design needs to take this into account. 

Even prior to failure, the luminous 
flux of the lamps will have decreased 
compared to their new output. As it 
approaches the end of its life. an in- 
candescent lamp will typically havea 
luminous flux of only 78-90% of its 
“new” figure, while a fluorescent lamp 
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(Sylvania). 


Average Polar Distribution Curve for 
Sylvaglow 400MA (MP400BU Lamp) 


Luminais intensity - ai/1000L amp Lumens 


Fig.11: the luminous intensity distribution curve of 
the Sylvaglow shows that the spread of illuminance 
is wider than for the Indy. However, the luminous 
intensity values are much less. (Sylvania). 


may be down to 72%. From this, it 
follows that if the illuminance is only 
just acceptable when the lamps are 
new, it will be quite unacceptable af- 
tera few thousand hours of operation. 


Dirt build-up 

However, it is dirt build-up on the 
luminaire that is the single greatest 
cause of light loss. The rate at which 
the light output decreases is depend- 
ent on the room cleanliness, luminaire 
design and, of course, on the frequency 


and thoroughness of luminaire clean- 
ing. 
As an indication, a bare lamp bat- 
ten in a dirty environment will typi- 
cally show a decease in light output of 
17% after a year without cleaning! An 
even worse-case scenario is an indi- 
rect up-light ina dirty environment. If 
it’s uncleaned for three years; its light 
output will typically decrease by about 
55%. 

Make sure that you regularly clean 
your luminaires! sc 
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Got a technical problem? Can’t understand a Piece of jargi 
and we'll answer your question. Write to: Ask Silicon C] 


fon or some technical principle? Drop us a line 
‘hip, PO Box 139, Collaroy Beach, NSW 2097. 


Splitting the 
distribution amplifier 


I am currently installing a TV net- 
work including the distribution am- 
plifier as described in the August 1996 
issue of SILICON CHIP. It appears to be 
working however after requests by a 
number of mates for a similar net- 
work, a number of questions have 
arisen, 

Can the two boards be connected by 
multi-strand wire rather than coax? 
Could the masthead board be placed 
up the mast and the power board be 
located inside? Would it be better to 
have two antennas and if so, could 
they be placed on the same mast? Is 
there a way to measure the signal loss/ 
gain? (perhaps using an old VCR tun- 
ing section as hiring the equipment 
appears relatively expensive). (A. W., 
No address). 
© You must use coax cable to connect 
the two PC boards but they can be 
separated, with the masthead board 
near the antenna. If you have two 
identical antennas, they need to be 
vertically spaced by at least half a 
wavelength at a midband frequency, 
for best results. We would try the sys- 
tem with one antenna first. 

There is no easy way to measure 


signal loss or gain although if you 
have a wideband oscilloscope and a 
buffer preamp you can make usable 
measurements in the VHF band. 


How to cripple 
Clifford the cricket 


I have assembled the “Clifford the 
Cricket” kit as described in the De- 
cember 1994 issue and it is operating 
but I find no delay time when the 
light is switched off. The cricket comes 
on almost instantly. Could this be rem- 
edied by altering the value of the 1004F 
capacitor at the input of IC1a? If so, 
what new value capacitor would be 
required? (E. R., Melbourne, Vic). 
© If there is no switch-off delay then 
it is almost certain that the 100uF is 
effectively not in circuit. This could 
be because the capacitor itself is open- 
circuit or there is a cold solder joint or 
broken copper track. Try substituting 
another 1004F capacitor to see if that 
fixes the problem. 


The dangers of 
over-voltage 


I work from home repairing elec- 
tronic items such as VCRs, car stereos 
and computers, etc. My computer is 


in our guest room and my guests have 
complained that the UPS alarm goes 
off most mornings about 5am or 6am. 
I thought it was possible that when 
everybody got up to go to work and 
put on their electric kettles that the 
mains voltage was dropping — hence 
the UPS alarm. 

I connected my Metex M-3850D 
multimeter (with RS232 output) up to 
my old 286 and monitored the voltage 
early one morning and I found that 
the voltage is way too high at 260VAC. 
My Metex meter has been cross refer- 
enced with a Fluke 75 (recently cal- 
ibrated by HP). 

My questions are these: 

(1). What damage can the over-voltage 
do to household appliances and com- 
puters? Most computers have 220VAG 
or 230VAC labels on the rear of them. 
(2). Are we being overcharged for our 
electricity as we pay for the kWh used? 
I have calculated (roughly) that each 
appliance is using about 18% more 
power at the higher voltage. 

(3), Do you have any suggestions as to 
how to handle my complaint with 
United Energy here in Melbourne? (C. 
H., Patterson Lakes, Vic). 

© Your complaint about high mains 
voltage is all too common in rural and 
semi-rural areas. You will probably 


Australian Audio Consultants - Sote Australian Distributors 
PO. Box 11, Stockport S.A. 5410 Phone or fax 08 85 282 201 


CLIO Test System 


Professional Electrical and Acoustical testing 
+ Dual Channel, Measures Phase è Sinewave testing, 
Gating e MLS Analysis e FFT Analysis Digital Signal 
Generator e Dual Channel Audio Oscilloscope e 1/3 


Octave Analysis e Reverb & Decay e Measures THD, 
2nd &3rd HD, IM dist. è Provides Waterfall plots, ETC 
curves, Polar Plots etc. e Measures T&S parameters, 


Capacitors & Inductors 


Fully featured professional system 
System including Microphone Only $1551.00 


tax ex 


Automated Quality Control system also available 


magnets 


Morel Loudspeaker Drivers 
Highest Quality Loudspeaker Drivers 
* Hexatech Voice coils for prodigious power handling 
e 118mm (4.5” ) bass drivers 150Watts 
e Drivers shielded for A/V use. è Transient power to 1 kW 
e Morel use Neodymium and double or triple ferrite 


e Available in matched pairs e Miniature tweeters available 


e MW 168 162mm bass driver 150W 88dB $159.00 


e DMS 37 horn loaded Tweeter 200W 93dB $111.00 
* MDM 55 Dome Midrange 200W 90.5 dB $129.00 
e MW 265 222mm Bass Driver 150W 90dB $172.00 


Call or write for full specifications - Wholesale enquiries 


welcome 
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AUDIO 
TRANSFORMERS 


Manufactured in Australia 
Comprehensive data available 
Harbuch Electronics Pty Ltd 
9/40 Leighton PI. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 


find that your local electricity dis- 
tributor has very long lines and so 
they keep the voltage high to make 
sure that the supply at the end of the 
line is still adequate. 

It is probable that a higher than 
nominal voltage does cause more ap- 
pliance failures but whether it is ap- 
preciably higher is anybody's guess. 
Certainly, your incandescent lamps 
will not last long with a mains voltage 
which is typically 8% high and that 
may be the biggest cost. Other appli- 
ances with filaments, such as picture 
tubes in TV sets and computer moni- 
tors and heaters with spiral wound 
elements in fused silica tubes won't 
last as they should either. 

You will also be paying more when 
running heating and lighting appli- 
ances since you have no control over 
this factor. Appliances with thermo- 
stats or switchmode power supplies 


will not use significantly more energy 
due to the fact that they maintain a 
specified internal voltage, tempera- 
ture or whatever. 

If you are concerned, you have two 
possible approaches. First, you can 
write to your local distributor (write a 
letter, don’t phone — they are more 
likely to respond to a letter) outlining 
the problem and complain to them 
about reduced incandescent lamp life, 
having to pay for more power than 
you want and possible increased ap- 
pliance failure rates. 

Second, if you are concerned about 
a particular appliance, you may con- 
sider running it from an auto-trans- 
former to reduce the supply voltage. 
We featured an article on this subject, 
entitled “Stop Blowing Incandescent 
Lights” in the January 1997 issue. 


Problem with 
10A speed controller 


I am writing about the 10A speed 
controller described in the November 
1997 issue of SILICON CHIP. A cus- 
tomer of ours has bought and assem- 
bled a kit based on your project. He 
has used the speed controller on a 
portable 700W Makita grinder. The 
BUP213 (IGBT) has failed after only a 
few hours use. 

We have replaced the BUP213 for 
him and it has failed again after a 
short time. The BUP213 measures low 
resistance between any of the termi- 
nals. Can you advise any additional 
protection? (J. N., Seven Hills, NSW). 
© We are concerned that the Makita 
grinder may be faulty in some way 
which causes it to draw very heavy 
currents. Perhaps it has shorted com- 
mutator segments or a shorted wind- 
ing on the armature (rotor). This could 


4,” METAL CUTTING 


i LATHE 


H (6" with riser blocks) 


Precision and 
E ruggedness to 
suit industry, 
school or hobby 
H use. Over 
25,000 sold 
worldwide. 
Made in USA 
E 2 year warranty 


$429 buys a lathe with L] 


‘Grilling tailstock, pulleys and 
belt, 3 jaw chuck, Jacobs 
chuck etc. You supply the ff 

‘motor — an old appliance 
motor will do! Ml 


Accessories available: 
‘Compound slide, 

4 jaw chuck, faceplate 
collets, miling attachment, 
and many more. I 

Write or phone for photo g 
brochure and price lists. 1 


TAIG MACHINERY I 
59 Gilmore Crescent. Garran. ACT. 2605. 
Ph: 015 26 9742 (Business); (02) 6281 5660 (AH); Fax: (02) 6285 2763 | | 
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be indicated if there is excessive spark- 
ing on the commutator when running 
directly from the mains. 

We cannot suggest further protec- 
tion measures for the BUP213 as it is 
already a very rugged device. We have 
not had any other complaints about 
failures of the BUP213. We are assum- 
ing, of course, that the existing pro- 
tection components, ZD1, ZD2, D1 & 
MOV1, are all functioning correctly. 


High energy ignition 
worthwhile on bikes 


Regarding the use of the High En- 
ergy Ignition system with motorcycle 
engines (M. H., Wembley Downs, WA, 
“Ask Silicon Chip” September 1998), 
I agree with part of your reply — if the 
motorcycle already has a working 
breakerless electronic ignition then 
there’s no point in replacing it with 
an HEI system. However, given the 
cost of factory replacements for Jap- 
anese bikes in particular, the HEI sys- 
tem could be an economical replace- 
ment for a faulty original unit. 

But a word of caution before rush- 
ing in; many post-1975 Japanese sin- 
gle cylinder bikes use a purpose-built 
ignition control module, powered and 
triggered by coils wound into the al- 
ternator stator assembly and thus 
present no easy interface for the HEI. 
And many small capacity 2-stroke trail 
bikes have contact breaker points but 
their application is often more akin to 
amagneto than a conventional points- 
and-coil system. 

The HEI can be readily applied to 
most 1960s to early 1970s 4-stroke 
single, 360° parallel twin and 4-cylin- 
der-in-line motorcycle engines that 
still have points-and-coil ignition sys- 
tems. The simple trick for a 360° par- 
allel-twin engine is to use the one HEI 
unit, built to be triggered by both sets 
of points, to fire both coils together 
whenever either set of points opens. 
When either cylinder is at the end of 
its compression stroke, the other is at 
the end of its exhaust stroke, and the 
“spare” spark fires harmlessly into 
exhaust gas. 

The two ignition coils can be con- 
nected in parallel — the current limit- 
ing of the HEI eases the load on the 
marginal Lucas electrical systems used 
on old British bikes in particular. This 
is not optimum but more reliable run- 
ning and with indefinite points life is 
a big improvement on the original 


Pointless approach 
to HEI 


I have reviewed the design for 
the original ignition system and 
have concluded that points can still 
be used if the basics of the Kettering 
system are retained. The method is 
quite clear; instead of driving the 
electronics from the points directly, 
a suitable transformer is interposed 
between the point system and the 
electronics. This transformer must 
carry an unbalanced direct current 
of say 100mA and have a primary 
inductance of say 144mH and a DC 
resistance of 1209. 

These values can be obtained 
with a single loop of 10/8/13 “C” 
core with say 500 turns spread over 
the two legs. The air gap is adjusted 
until the inductance is about right 
and the DC resistance can be pad- 
ded out to 1202. The resulting out- 
put voltage is about 110V peak 
about 1704s after the points open. 
The secondary can be wound with 
say 25 turns to give about 5V which 


system! For a much better result, the 
two 12V coils should be replaced by 
6V coils and connected in series. 

A 4-cylinder engine is just two 2- 
cylinder engines, Two HEI units can 
be used to trigger two pairs of coils. 
Most Japanese 4-cylinder bikes use 
this principle — they have two “dou- 
ble-ended” coils, each firing two plugs 
simultaneously, triggered by two sen- 
sors 180° apart on the camshaft. The 
“spare” sparks go harmlessly into 
those cylinders on their exhaust 
strokes, 

One final caveat: before proceed- 


should be ample to drive the input 
of the electronic ignition unit. 

With this current and voltage on 
the points, any semiconducting film 
should be broken down without 
seriously degrading the long point 
life occasioned by the low current. 
Whilst the pressure of my other 
projects does not permit me pursu- 
ing this idea for some time some- 
body may care to try it out and 
publish the results of a field trial. 

Thave now experienced two fail- 
ures of the transistorised ignition 
system, both being caused by point 
fouling. Although I have used the 
power Mosfets, my front end is 
identical to that specified in your 
design. The R.A.C. serviceman who 
attended my breakdown com- 
mented that in his experience point 
fouling was a hallmark of retrofit- 
ted electronic ignition systems us- 
ing points. 

From my experiences I must 
therefore conclude that your para- 
graph on the wetting current in the 
points-controlled version referred 


ing, make sure that you have a 2- 
stroke single or 4-stroke single, 360° 
parallel-twin, or in-line four. Don’t 
try simultaneously firing the plugs on 
a 2-stroke twin! Also, some Japanese 
4-stroke parallel-twins (especially the 
250s) use a 180° crankshaft. When 
one piston is at the end of its compres- 
sion stroke, the other piston is at the 
end of its inlet stroke. No prizes for 
guessing what happens when you fire 
a “spare” spark through that cylinder 
full of air/fuel mixture! 

Similar problems may arise if you 
fire both plugs simultaneously on “V- 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such projects 
should be considered dangerous or even lethal if not used Safely. Readers are warned that high voltage wiring should be carried out. ‘according 
to the instructions in the articles. When working on these projects use extreme care to ensure that you do not accidentally come into contact 
with mains AC voltages or high voltage DC. If you are not confident about workin 
voltages, you are advised not to attempt work on them. Silicon Chip Publications 
be killed or injured while working on a project or circuit described in any issue of 
SILICON CHIP may be covered by patents. SILICON CHIP disclaims any liabili 
or selling of any such equipment. SILICON CHIP also disclaims any liability for 


government regulations and by-laws. 


WARNING! 


Advertisers are warned that they are responsible for the content of all advertisements and 


g with projects employing mains voltages or other high 
Pty Ltd disclaims any liability for damages should anyone 
SILICON CHIP magazine. Devices or circuits described in 
lity for the infringement of such patents by the manufacturing 
projects which are used in such a way as to infringe relevant 


that they must conform to the Trade Practices 


Act 1974 or as subsequently amended and to any governmental regulations which are applicable. 


to above does not lead to a reliable 
system and since the points are the 
weakest part of the Kettering sys- 
tem I would strongly recommend 
that if your readers elect to build an 
electronic ignition system then only 
the breakerless system should also 
be used. (R. B., Kalamunda, WA). 
© The nominal wetting current in 
our original HEI design is around 
250mA which should be sufficient 
to ensure reliable operation. Indeed, 
several of our own staff have run 
points/TAI systems in cars for many 
years without points fouling. 

Even so, points do present prob- 
lems with variable timing, bounce 
and in particular, rubbing block 
wear, If the points gap is not regu- 
larly adjusted to compensate for 
rubbing block wear, the system will 
eventually come to a complete halt. 

By comparison, any breakerless 
system is a dream. It never needs 
adjustment, the engine runs more 
smoothly and dirt is never a prob- 
lem. We can see no reason to per- 
sist with points. 


twin” or horizontally-opposed en- 
gines. Do your homework and make 
sure you know what’s going on in 
each cylinder before firing both plugs 
together. (D. J., Mulgrave, Vic). 


Notes & Errata 

12V Trickle Charger, October 1998: 
the circuit on page 75 shows the trans- 
former with two 15V windings con- 
nected in parallel but there is only 
one winding connected to the bridge 
rectifier. The wiring diagram on page 
77 is correct. 
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Cash in your surplus gear. Advertise it here in Silicon Chip. 


FOR SALE 
———_—— 
SPEAKERWORKS: specialist in 
speaker repairs and parts. DIY refoam 
kits: 3%", 4", 5", 6", 7",.8", 9", 10°, 
11", 12" and 15" $39.95, Includes 
shims, dustcaps and adhesive. Larg- 
est inventory of cones, surrounds, 
gaskets, spiders, dustcaps, grilles, 
foam and cloth and 4,700 custom voice 
coils. Phone 02 9420 8121, Fax 9420 
8131. 


ELECTRONIC ENGINEERING SERV- 
ICES: digital & analog, embedded & 
Windows/PC based designs, complete 
solutions or design advice/assistance. 
Phone 03 9807 9886. 

Email caddy @netspace.net.au 


PCBS MADE, ONE OR MANY. Low 
prices, hobbyists welcome. Sesame 
Electronics (02) 9554 9760 

sesame @internetezy.com.au http:// 
members.tripod.com/~sesame_elec 


| CLASSIFIED ADVERTISING RATES | 


Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 
cents for each additional word, Display ads (casual rate): $25 per column 
| centimetre (Max. 10cm). Closing date: five weeks prior to month of sale. | 
| To run your classified ad, print it clearly on a separate sheet of paper, fill out the I 

form & send it with your cheque or credit card details to: Silicon Chip Classifieds, 
PO Box 139, Collaroy, NSW 2097. Or fax the details to (02) 9979 6503. 


Enclosed is my cheque/money order for $. 


TELEPHONE EXCHANGE SIMULA- 
TOR, SC February 1998. Test all sorts 
of equipment without the cost of extra 
telephone lines. Melbourne 9806 0110. 


WEATHER STATIONS: Windspeed & 
direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they 
occur. $399.00 complete plus sales 
tax if applicable. Optional rainfall and 
PC interface. Used by Government 
Departments, farmers, pilots, and 
weather enthusiasts. Other models 
with barometric pressure, humidity, 
dew point, solar radiation, UV, leaf 
wetness, etc., etc. Just phone, fax or 
write for our FREE catalogue and price 
list. Solar Flair/Ecowatch ph: (03) 5968 
4863 fax: (03) 5968 5810, PO Box 18, 
Emerald, Vic., 3782. 


LASER SHOW SYSTEMS: complete 
blue Argon laser with pre-programmed 
patterns enclosed in metal road case 
$1500. Phone lan (02) 9452 4302. 


or please debit my 


VIDEO SURVEILLANCE CAMERAS 
& EQUIPMENT. SPECIALS: CAR 
ALARM - REMOTE CONTROL - 
LOCK CONTROL - IMMOBILISER 
only $99! 380 + Line x 0.2 Lux SILI- 
CON MODULE only $59! DOME 
HOUSINGS only $5! 50 LED DIY In- 
fra-red Illuminators only $19! MOD- 
ULES: AWFUL-CMOS $49! PREMIUM 
400 + Line x 0.05 Lux SONY H.A.D. 
CCD & CHIPSET from $91. CAM- 
ERAS: Mini 36 x 36 from $88. Dome 
from $91. DIGITAL COLOUR CAM- 
ERAS & MODULES: 400 + Line from 
$180! DOME from $185! 600 + Line 
from $346! ACCESSORIES: 30 + 
Lenses, Infra-red Illuminator Kits, IR 
LEDs, Polarising, Colour, Infra-red, 
Temperature Conversion, Cut & Pass 
Filters for Image Enhancement, Ex- 
posure, Colour Correction, Focus & 
Glare Control. ANCILLARY EQUIP- 
MENT: Quads 4 pix 1 screen from 
$280. SWITCHERS 4 & 8 Ch from 
$126. MULTIPLEXERS FULL- 
SCREEN FULL-RESOLUTION VCR 
Recording/Playback from $826. ALSO: 
Monitors, Outdoor Housings, Brack- 
ets, Dummy Cams, CCTV-TV/VCR I/ 
F Modules, Motorised Pan Units etc. 
CCTV-TV/VGR Modulator/Mixer/Am- 
plifier Modules from $14. PACKAGED 
SETS! QUAD + 4 CAMERAS + Power 
Supplies from $689. 400 + Page CCTV 
Technical Reference Manual $95 or 
FREE! 2 Year WARRANTY available 
for most items! DISCOUNTS: based 
on ORDER VALUE, BUYING HIS- 
TORY, for CASH/CHEQUE & NEW 
ZEALAND BUYERS! BEFORE you 
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O Bankcard [O VisaCard © MasterCard BUY Ask for our Illustrated Catalogue/ 
| | Price List with Application Notes. Allth- 
at É ings Sales & Services 08 9349 9413 
CardNo. | | ladle} Fax 08 9344 5905. 
Da t | AMATEUR, CB RADIO & other Con- 
Signature. Card expiry date__/ | sumer Electronics Trading Centre can 
be found at www.mackay.net.au/~ajl 
Name 
| 4A LASER DIODE Driver, 3W head 
{> Siren = laser power monitor, IR laser diode 
with housing, greatly reduced price, e- 
Suburb/town Postcode mail Imatthee @perthpcug.org.au for 


details and pictures. 


PIC84/12 PROGRAMMERS: Many 
models available. Also other PIC- 
driven devices. EST (02) 9789 3616 
or www.internetezy.com/au/~sesame 


RAIN BRAIN AND DIGI-TEMP KITS. 
Also 60 channel Moni-temp with 
alarms and PC Data logging. Mantis 
Micro Products, 38 Garnet Street, 
Niddrie, 3042. (03) 9331 4786. Fax 
(03) 9331 4782 

http://www.home.aone.net.au/mantismp 


SATELLITE RECEIVERS * LATHES. 
500 Ch STEREO ANALOG 64 BIRD 
POSITIONER! 200 Ch DIGITAL DVB 
MPEG-2! Specials-be-Quick! Analog 
w/64 Bird Memory, Az/El Power sup- 
ply & Outputs, 128 Step Polariser Cont, 
2 LNB Inputs, 12V 14/18V & 22kHz 
Switching, everything in one unit $399! 
DIGITAL with Automatic Viterbi Se- 
lection, 12V, 14/18V, 22kHz & DigiSeq 
LNBF-Control & RF Loop-Thru, Scart/ 
RCA S-VHS Outputs, On-Screen Dish 
Positioning Menu & Signal Strength 
Meter $499! METAL TURNING 
LATHES Compact yet Fully Featured, 
Forward/Reverse Power Feed, Cross 
& Compound Too! Holder, TEN Pitch 
0.04 to 2mm Thread Cutting Gear Set, 
400W Variable 460-2500 RPM Motor, 
180mm Swing, 250mm BC, Com- 
pletely Self-Contained - 32kg use it on 
a Bench - store it in a Cupboard. $1199! 
Allthings Sales & Services 08 9349 
9413 Fax 08 9344 5905. 


HOMEBUILT DYNAMO, engineering 
dreams into reality. “An absolutely 
marvellous book for the true ex- 
perimentalist!” Elektor Electronics. 
(www.onekw.co.nz) 


C COMPILERS: everything you need 
to develop C and ASM software for 
68HC08, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086 or 
8096: $145.00 each. Macro Cross As- 
semblers and Disassemblers for above 
CPUs + 6800/01/03/05, 6502 and 
68HC12 now combined at the new low 
price of $75. Debug monitors: $75 for 
6 CPUs. All compilers, XASMs and 
monitors: $480. 8051/52 Simulator 
(fast, now incl. 800320): $75. Try the 
C-FLEA Virtual Machine for small 
CPUs, build a “C-Stamp”. Demo desk: 
FREE. All prices + $5 p&p. Atmel 
Flash CPU Programmer: Handles the 
89Cx051, the 89C5x and 89Sxx se- 
ties, and the new AVRs in both DIP 
and PLCC44. Also does most 8-pin 


651 Forest Rd, Bexley 2207 
makes all the project PCBs 


published in SILICON CHIP 
and other Australian magazines 
Tel +61 2 9587 3491 Fax 9587 5385 
http://www.cia.com.au/resradio/ 


fischertechnik 


ROBOTIC KITS and interface units for 
computers. See silicon chip May 98 editorial 
or see web for pictures and free software: 


http://www1.tpgi.com.aw/users/p8king/ 
PROCON TECHNOLOGY 


Ph: (03) 98075660 Fax: (03) 98078220 
email: procon@tpgi.com.au_Kits from $295 


Need prototype pe Loanda) 


Four 
positive 


29 years pensive; Superb quay 


Printed Electronics, 12A Aristoc Rd, 
Glen Waverley, Vic 3150, 
Phone: (03) 9545 3722; Fax: (03) 9545 3561 
Call Mike Lynch and check us out! 
We are the best for low cost, small runs. 


EEPROMs. Includes socket for serial 
ISP cable. $199, $37 tax, $10 p&p. 
SOIC adaptors: 20-pin $90, 14-pin $85, 
8-pin $80. Credit cards accepted. 
GRANTRONICS PTY LTD, PO Box 
275, Wentworthville 2145. Ph (02) 9896 
7150 or Internet: 
http://www.grantronics.com.au 


RTN Australia Parallax distributor: 
Basic Stamps, SXKey development 
tools and SX chips. Wireless RF mod- 
ules, serial LCD modules, Basic 
Stamp Bug, etc, etc. FerretTronics 
>R/C servo control chips. NEW: 
HandyScope 2 from Europe, 2 chan- 
nel/12 bit portable measuring instru- 
ment, it's a voltmeter, digital storage 
CRO, transient recorder and spectrum 
analyser. All in a very small box pow- 
ered off a parallel port. DOS and Win- 
dows software provided. Ph/Fax (03) 
9338-3306. 

email: nollet@mail.enternet.com.au 
http://people.enternet.com.au/~nollet 


LOGIC ANALYSER 100Ms/s 32-Chan- 
nel Kit $1275. Stand alone, not a plug 
in PC Card. Requires a VGA or EGA 
monitor - user supplied. Edge and Level 
Triggering. Multiple Triggering Modes 
such as, Trigger on pulse width too 


Positions At Jaycar 
We are often looking for enthusi- 
astic staff for positions in our 
retail stores and head office at 
Rhodes in Sydney. A genuine 
interest in electronics is a ne- 
cessity. Phone 02 9743 5222 for 
current vacancies. 


POBox 314 Black 
Phiax 088; 


KITS-R-U 


EMMA Universal Stereo Coder $4 


SPECIAL STEAM 
BOAT KITS $14 


ant Ad Su 
Free catalog on disk of discounted surplus components 
Same day shipping, credn cards OK. circuits supple. 


long or too short, Clock Stop, User 
Defined Storing, 2 Level Sequencer. 
Request brochure from: Peter Baxter, 
Tantau Australia, PO Box 1232, Lane 
Cove 1595, Sydney. Ph: 02 9878 4715 
Fax: 02 9888 7679 

Email: peter.baxter@tantau.com.au. 
All manuals on the website: 
www:tantau.com.au. Revised, no pro- 
totype area, “8051 Proto-Board” EA 
Feb 93. $30. 


A NEW address for Acetronics 
http://www.acetronics.com.au 
On-line PCB quotes, free software, 
DIY PCB supplies plus many other 
items & services. 02 9743 9235. 


KIT ASSEMBLY 
ANY KITS assembled/calibrated: pro- 


fessional, speedy service. Phone Nev- 
ille Walker (07) 3857 2752. 


KITS ASSEMBLED: Cheap & reliable 
service. Phone Erik (03) 5442 2163. 


WANTED 
TECHNICS TWEETER EAS-6PH13S; 
Tuner for Palsonic VCR-500D; Sharp 
IC X0077GE. Phone (02) 4954 6636. 
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14 Model Railway Projects 


MODEL 


Our stocks of this book are now lim- 
ited. All we have left are newsagents’ 
returns which means that they may be 
slightly shop soiled or have minor cover 
blemishes. Otherwise, they're undam- 
aged and in good condition. 


SPECIAL CLEARANCE PRICE: 
$3.95 + $3 P&P (Aust. & NZ) 


This book will not be reprinted 


Yes! Please send me copies of 14 Model Railway Projects at the special 
price of $A3.95 + $A3 p&p (p&p outside Aust. & NZ $A6). Enclosed is my 
cheque/money order for $A. or please debit my 


C] MasterCard 


C] Bankcard (J Visa Card 


card no, A LL R 


Signature. Card expiry date. 


Name 


PLEASE PRINT 
Street 


Suburb/town. Postcode. 


Send your order to: SILICON CHIP, PO Box 139, Collaroy, NSW 2097; or fax your 
order to (02) 9979 6503; or ring (02) 9979 5644 and quote your credit card 
number (Bankcard, Visa Card or MasterCard). 


SYDNEY + 
OUTDOOR 


HELP SAVE THE NIGHT SKY! 


We are losing our heritage of starry night skies. Poor, inefficient RINES] 
outdoor lighting is causing glare and “light pollution”. This wastes Skua 
energy and increases greenhouse gas emissions. 


You can help by joining SYDNEY OUTDOOR LIGHTING IMPROVE- 


MENT SOCIETY (SOLIS). SOLIS aims to educate and inform about 

quality outdoor lighting and its benefits. We also lobby councils, 
government and other bodies to promote good lighting practice. SOLIS meet- 
ings are held third Monday night of each month at Sydney Observatory. 


Individual membership is $20 pa. Donations are also welcome. Cheques 
payable to “SOLIS c/- NSAS”, PO Box 214, West Ryde 2114. 


Email: tpeters @ pip.elm.mq.edu.au 


‘SILICON CHIP 


Advertising Index 


Altronics ..... +». 60-62 


Aust. Audio Consultants ... 


Dick Smith Electronics ... 
fe .. IFC,OI 


Harbuch Electronics .. 


Instant PCBs 


Jaycar ... 


Kits-R-Us.. 


Microgram Computer: 


Norbiton Systems .. 
Oatley Electronics... 
Printed Electronics... 


Procon Technology .... 


Quest Electronics... 


RCS Radio... 


Resurrection Radio .. 


Rocom Electronics... 


Scan Audio 


Silicon Chip Bookshop .... 
Silicon Chip Subscriptions ....... 44 
Silicon Chip Binders/Wallchart. 43 


Smart Fastchargers.... 


Solar Flair/Ecowatch 


Solis ... 


Taig Machinery .. 


Truscott’s Electronic World... 


Zoom EFI Special ... 


PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 


e RCS Radio Pty Ltd, 651 Forest 
Rad, Bexley, NSW 2207. Phone (02) 
9587 3491. 

+ Marday Services, PO Box 19-189, 
Avondale, Auckland, NZ. Phone 
(09) 828 5730. 


AVEGSERE FERUSEVE W Gaerne 


Own an EFI car? 
Want to get the 
best from it? i 
ou'll find all you ' 
need to know in ` 
this publication / 


TEN 
mdash LED D Mintan ge ER 


“Doe! cisions ; |! 
EFI TECH SPECIA 
ey Ii, SPE J pe 
Hot off the press: a valuable collection of the best EFI features from the past two years of 


ZOOM magazine- with all the tricks of the trade — and tricks the trade doesn't know! 
Plus loads of do-it-yourself information to save you real $$$$ as well... 


HERE ARE JUST SOME OF THE CONTENTS . . . 


@ Making Your EFI Car Go Harder @ Building A Mixture Meter m D-I-Y Head Jobs 
m Fault Finding EFI Systems ™ $70 Boost Control For 23% More Grunt 
m All About Engine Management m Modifying Engine Management Systems 
@ Water/Air Intercooling @ How To Use A Multimeter m Wiring An Engine Transplant 
@ And Much More including some Awesome Engines! 


AVAILABLE DIRECT FROM SILICON CHIP apse 


PO BOX 139, COLLAR: 
To order your copy, call (02) 9979 5644 9-5 Mon-Fri with Seen oan card details! 


FROM THE PUBLISHERS OF “SILICON CHIP” 


6-piece precision 
screwdriver set 


A handy selection of flat-blade 
screwdrivers with strong steel alloy blades. 


$795 


10-piece mini spanner set 
A handy set of quality metric spanners 
covering most sizes between 4mm and 
1 Imm. Suitable for lighvmedium duty uses. 


$1795 


5-piece reversible ratchet 


wrench set 

Set of handy offset box-end wrenches 
that provide reversible end travel through 
a simple lever adjustment. Sizes: 5.5, 6, 7. 
8, 10, 11, 12, 13, 14 and 17mm. 


$2695 


Adjustable visor 
magnifier 

Lightweight visor slips onto your head 
and flips down when magnification is 
required. Selectable 2.2x and 


33 x magnification $ 2995 


Handheld 


mini vacuum cleaner 

Great for cleaning keyboards, hi-fi 
equipment and monitors. Its brush/tube 
head gently sweeps dust from the surface 
being cleaned before vacuuming it away. 


b $3295 


PHONE: 1300 366 644 (Local Call Ch 
MAIL: DICK SMITH ELECTRONICS, Di 

PO Box 321, North Ryde NSW 21 13 0 i 
Please add postage (up to Skg) to your order, as follows: 
© $400 Up To $50 © $7.50 $51 Up To $100 » $9.00 $101 U 


(quote avaiable for ai 


DIC 


20-piece bit set and 


ratchet driver 

General purpose tool kit with 
ratchet driver handle, magnetised 
bit holder, 20 various bits and 
handy storage case. 


= $1975 


Driver and 
29-piece bit set 


Strong driver handle with 
magnetised tip and storage case. 
Bits include: flat blade, Phillips head, 
Hex, security Torx and more. 


= $2695 


32pc security bit set 
For use with equipment with 
security screws. Includes Torx, Hex, 
Tri-wing, pin drive, magnetised bit 
holder and soft plastic case. 


` $1695 


64pc security bit set 
Packed into two soft plastic storage 
cases for easy carrying, With 
security Torx, Tri-wing, Hex, Phillips 
bits, magnetic bit holder and more, 


= $9695 


101-piece bit set 
Includes a hard plastic carry case, 
driver handle, and magnetised bit 
holder. With flat blade, Phillips, 
Square, Torx, Hex, Security Torx, 
Security Hex, Tri-wing, Spanner, 
Torque bits and more. 


"$3480 


MITH 


That's where you go! 


B 3498 


